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A wide range of practical and theo- 
retical interests have found expres- 
sion in the study of small groups. As 
the major bibliographic sources 
(Hare, Borgatta, & Bales, 1955; Mc- 
Grath, 1957; Strodtbeck & Hare, 
1957) amply attest, small group re- 
search has proceeded along numerous 
independent lines. One interest, how- 
ever, has been dominant for more 
than 50 years. While phrased in 
various ways, the relationship be- 
tween the personality characteristics 
of the individual and his performance 
in the group has remained a central 
concern. 

There have been at least three con- 
ceptual approaches to this problem. 
One approach considers the individ- 
ual as having various needs and as 
being motivated to satisfy some of 
these needs through interaction with 
others; the point of interest is the re- 
lation between the individual’s per- 
sonality and his goal-directed be- 
havior in groups. In another view, 
the individual is conceived of as a 
stimulus, or set of stimuli, for the 
other members of the group, and the 
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relation between the individual’s per- 
sonality and the way in which he is 
perceived and judged by his peers as- 
sumes primary importance. In the 
third approach, the group is con- 
ceptualized as a system confronted 
with various problems, external and 
internal, and attention shifts to the 
processes whereby particular individ- 
uals volunteer or are selected to oc- 
cupy various positions and perform 
various roles necessary for the solu- 
tion of the problems. Although these 
three approaches have generated 
many nonoverlapping research ques- 
tions, they have produced a body of 
data which may be considered mean- 
ingfully as a whole. 

This review attempts to summarize 
the present state of knowledge about 
the relationship of an individual’s 
personality to his behavior or status 
in groups. Although the independent 
effects of varying the nature of the 
sample and history or size of the 
group upon the performance of indi- 
viduals are not considered, an effort is 
made to determine the effect of such 
situational factors on the relation- 
ships observed between personality 
and performance. 

While the purpose of this review is 
to provide an adequate and accurate 
description of the present state of 
knowledge in the field, its intent is to 
stimulate research rather than to 
make a final summary. It is thought 
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that an organized presentation of the 
findings to date may help to clarify 
relationships which have been over- 
looked or misunderstood. Moreover, 
it is hoped that this summary may be 
used as a target and a taking-off 
point for future research, thus en- 
couraging publication and helping to 
make knowledge in this field more 
cumulative. 


Selection of the Studies 


The studies selected for detailed 
examination meet the following five 
criteria: (a) the sample was drawn 
from a population of high school age 
or older; (6) the groups studied were 
face-to-face groups; (c) some assess- 
ment was made of the individual's 
personality; (d) some assessment was 
made of the individual's behavior 
or status in the group; and (e) the 
results were either in correlational 
form or made use of a control group, 
i.e., studies testing only leaders or 
only social isolates are not considered. 
The only exception te (6) occurs in 
those studies of conformity in which 
the individual believes he is inter- 
acting with other individuals, where- 
as, in fact, the experimeter has con- 
trolled the interaction through tape 
recordings or false statements about 
the actual behavior of the others in 
the group. 

This review covers the available 
literature from 1900 through Octo- 
ber, 1957. The bibliography was col- 
lected by searching the most relevant 
journals and published abstracts, by 
following the network of references 
from article to article, and by ob- 
taining as much unpublished re- 
search as possible. In addition, the 
earlier reviews (Bass, 1954; Bor- 
gatta, 1954; Gibb, 1950, 1954; Jen- 
kins, 1947; Roseborough, 1953; Smith 
& Krueger, 1933; Stogdill, 1948) 
which emphasize leadership or popu- 
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larity to the exclusion of other as- 
pects of performance covered here 
have been useful. No claim is made 
to completeness, but no sources of 
known relevance have been delib- 
erately overlooked. 


The Personality Variables 


The studies which meet the criteria 
for selection used over 500 different 
measures of personality. However, 
less than a quarter of these measures 
appear in more than one study. Asa 
commentary on the level of integra- 
tion within the field, this fact needs 
little amplification. There is a notice- 
able failure throughout these studies 
to resolve methodological issues in a 
consistent fashion. 

Clearly, it is not feasible to pres- 
ent each separate personality vari- 
able and its correlates. Some organ- 
ization of the measures was called for. 
But what organization? The field of 
personality assessment is test rich 
and integration poor. The 500 meas- 
ures all have labels, to be sure, but 
they are as divergent as oral sadism, 
the F scale, spatial ability, adven- 
turous cyclothymia, hypochondria- 
sis, and total number of vista re- 
sponses. Yet all of these measures 
have been used to predict something 
about an individual’s performance in 
groups. In addition, there are in- 
numerable adjectives used for ratings 
and self-descriptions. The situation 
required a set of personality factors 
small enough to remain manageable 
and pure enough to be meaningful, 
and then empirical grounds on which 
to classify as many of the variables 
as possible into the selected set of 
factors. 

To arrive at a useful set of person- 
ality dimensions, the empirical work 
in the field of personality assessment, 
particularly the work of French 
(1953), Cattell (1946, 1956, 1957) and 





PERSONALITY AND PERFORMANCE IN SMALL GROUPS 


Eysenck (1953) was examined. With 
one exception, the seven dimensions 
or factors chosen are those frequently 
isolated in the study of personality 
by factor analytic techniques, al- 
though two emerge only as second- 
order factors in some reports. A brief 
description of each personality factor 
is presented here. 

Intelligence. This factor includes 
all the diverse and specific mental 
abilities. Sixty-nine of the 500 differ- 
ent variables included in the research 
reviewed are measures of this factor; 
of these sixty-nine measures 45 are 
derived from questionnaire and ob- 
jective tests, 24 from adjective rat- 
ings. The four most frequently used 
measures of intelligence are: school 
or college grades, American Council 
of Education (ACE) Psychological 
Exam, Cattell’s Sixteen Personality 
Factor Questionnaire (16 P.F.) Fac- 
tor B, and total number of responses 
on the Rorschach. 

Adjustment. The positive end of 
this dimension has been called ad- 
justment, ego strength, and normal- 
ity, while the negative end has been 
called maladjustment, emotionality, 
neuroticism, psychoticism, and anx- 
iety. Seventy-one objective test and 
questionnaire variables and 60 adjec- 
tives are considered as measures of 
this factor. The most frequently used 
measures of this factor are derived 
from standard personality inven- 
tories: Minnesota Multiphasic Per- 
sonality Inventory (MMPI), Guil- 
ford-Zimmerman, Bernreuter, and 16 
P.F. 

Extroversion-introversion. Eysenck 
(1953) presents the fullest discussion 
of this dimension, although the need 
to integrate as many variables as 
possible led to the use of a broader 
definition. Extroversion-introversion 
as used in this review, more closely 
resembles one of Cattell’s (Cattell, 
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Saunders & Stice, 1951) second-order 
factors from the 16 P.F., which pulls 
together the dimensions of sociabil- 
ity, surgency, and cyclothymia vs. 
schizothymia. Frequently-used meas- 
ures of this factor are: the Bernreuter 
F-2 scale (self-sufficiency), MMPI 
Hypomania scale, ratings on ‘“‘so- 
ciable,”’ and the relevant scales from 
the 16 P.F. (Cattell, 1956) and Guil- 
ford-Zimmerman (French, 1953). A 
total of 38 questionnaire and objec- 
tive test variables and 61 adjective 
ratings were used in the studies re- 
viewed. 

Dominance. The positive end of 
the dimension is described by domi- 
nance or ascendance, the negative end 
by submissiveness or helplessness. 
Seventeen objective test and ques- 
tionnaire variables and twelve ad- 
jective-ratings which have _ been 
found to measure dominance were 
employed in these studies. 

Masculinity-femininity. This factor 
measures the extent to which an in- 
dividual’s interests or preferences re- 
semble those common to his own or 
the opposite sex. Of the 14 question- 
naire and objective test variables and 
six ratings, the ones most frequently 
used in these studies are the mascu- 
linity-femininity scales from the 
MMPI, Guilford-Zimmerman, and 
Goodenough Speed of Association 
Test. 

Conservatism. The positive end of 
this dimension is defined by conserv- 
atism, conventionalism, or author- 
itarianism, the negative end by 
radicalism. In the studies review, the 
measures of this factor include 36 
questionnaire and objective test vari- 
ables and 11 adjective-ratings. By 
far the most frequently used are the 
F scale and factor Q, from the 16 
P.F. 

Interpersonal sensitivity. This fac- 
tor has not been found in factor ana- 
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lytic studies of personality, and some 
authors have questioned whether it is 
proper to speak of empathy and in- 
sight as characteristics of the individ- 
ual. However, it is included in this 
review because it has been related to 
an individual’s status in groups a 
sufficient number of times to merit 
separate treatment. For the most 
part, the measures describe an in- 
dividual's ability to guess (a) his own 
status in a group, (b) the status 
hierarchy of the entire group, as de- 
termined by the pooled estimates of 
the members, or (c) the opinions and 
attitudes of the other group members. 

One hundred and fifty variables 
out of the total of over 500 could not 
reasonably be classified into any one 
6f the seven factors. Some of these 


150 variables fall into other known 
factors or clusters, but the number of 
additional results which could be in- 
cluded by considering them is too 
small to justify the consequent com- 
plexity of the presentation. 


The 
majority of the excluded variables, 
however, come from projective tests; 
in such cases, both the titles and the 
known correlations with other per- 
sonality measures combined to mys- 
tify this reviewer as to what meaning 
they might have outside the language 
system of the particular technique. 
Many projective test variables do 
not fall into stable and identifiable 
clusters or factors; further, the level 
of description used in projective tests 
makes it difficult to bridge the gap 
between the seven aspects of person- 
ality examined in this review and the 
various projective measures. Except 
for the measures of interpersonal 
sensitivity, the distribution of vari- 
ables into factors was determined by 
the empirical evidence for the meas- 
ure’s validity. Where no validity 
data were found for a measure, a cal- 
culated risk was taken in assigning it 
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to a factor if the title and operation 
closely resembled the set of variables 
already chosen on empirical grounds 
as measures of the factor; this proc- 
ess accounted for no more than 50 
of the variables classified. 


The Status and Behavior Variables 


In contrast to personality vari- 
ables, measures of an individual's 
status and behavior in groups fall 
easily into a small number of classes. 
On the basis of both operations and 
labels the following six dependent 
variables were selected: (a) leader- 
ship, (6) popularity, (c) total activity 
rate, (d) task activity, (e) social- 
emotional activity, and (f) conform- 
ity. Leadership and popularity are 
considered to be status variables; the 
remaining four are considered to be 
behavior variables. 

Leadership has been measured in 
four ways: by having an observer 
rate the individual's attained leader- 
ship, by having an individual’s peers 
rate him, by using an individual's 
formal selection for office as the cri- 
terion of leadership, or by having the 
individual rate himself. The only 
measures included in the discussion 
of leadership which do not bear that 
label are a few measures on the in- 
dividual’s productivity and _ effec- 
tiveness. Popularity has been meas- 
ured by having an individual’s peers 
rate him on such dimensions as the 
extent to which they like him, find 
him acceptable as a friend, would 
choose him for leisure time activities, 
or perceive him to be popular. 

The remaining dependent variables 
are based upon actual observations of 
the individual’s the 
group. Activity rate has been meas- 
ured in terms of either the number of 
acts initiated or the number of sec- 
onds spent talking. The distinction 
between task activity and _ social- 


behavior in 
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emotional activity is made by Bales 
(1950). He distinguishes between 
task acts, relevant to the external- 
adaptive problems of the group 
(suggestions, opinions, orientations, 
and task questions), and social-emo- 
tional acts, relevant to the internal- 
integrative problems of the group 
(agreeing and disagreeing, showing 
tension release and tension, showing 
solidarity and antagonism). Meas- 
ures of behavior other than those em- 
ploying the Bales categories were 
matched as carefully as possible to 
the Bales categories and classified on 
that basis. Conforming behavior in- 
cludes all measures of an individual’s 
tendency to yield to the opinions or 
pressures of the group. 

The review thus covers seven as- 
pects of personality and six aspects 
of behavior and status. If the data 
were available in sufficient quantity, 
we would be able to examine 42 dif- 
ferent relationships between person- 
ality and behavior or status. 


Method of Presentation 


One final issue, the most appro- 
priate unit of research, must be dis- 
cussed before the presentation of the 


findings. The problem arises from 
the fact that a single study may con- 
tain, for example, more than one 
measure of leadership and more than 
one measure of intelligence. On the 
hand, we might consider the 
study as the unit, examining only the 
over-all trend of the many results. 
On the other hand, we might con- 
sider each result as the unit, examin- 
ing the findings from a study in as 
much detail as possible. 

The advantage of using a whole 
study as the unit is that units are 
then independent, and, therefore, 
statistical tests of the significance of 
the trends are possible. Another ap- 
proach is to consider as the separate 
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unit each result, that is, each correla- 
tion or measure of difference between 
groups. This can lead to overrepre- 
sentation of a particular sample and 
a particular set of measures in the 
total summary of research to date. 
Moreover, it is not possible to use 
statistical tests to evaluate trends 
based on more than one result per 
study, since using the same subjects 
and then using independent or de- 
pendent variables which are highly 
correlated with each other would 
violate the assumption of independ- 
ence which underlies statistical tests. 

If each relationship had been in- 
vestigated in a sufficient number of 
studies to permit statistical tests in 
most cases, we would have chosen 
studies as the units. Because such is 
not the case, we have chosen the re- 
sult as the unit of research, but it is 
recognized that, for the above-men- 
tioned reasons, any trends based on 
separate results must remain as de- 
scriptive indications of the findings 
to date. Where the number of studies 
is sufficient to provide an opportu- 
nity to use statistical tests, the tests 
will be made. 

There are a number of advantages, 
however, to using the results as units 
Over 1400 results are examined in 
this review. The far. greater number 
of results may compensate for the dis- 
advantages of this approach by of- 
fering greater stability to the trends. 

The association between a person- 
ality variable and a status or be- 
havior variable is reported in one of 
eight forms: (a) positive and signifi- 
cant, (6) positive and not signifi- 
cant, (c) positive but no report of 
significance, (d) negative and signifi- 
ficant, (e) negative and not signifi- 
cant, (f) negative but no report of 
significance, (g) zero correlation, and 
(h) not significant but no report of 
direction. Throughout this review a 
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positive finding refers to the associa- 
tion between the positive ends of the 
personality and performance vari- 
ables as described earlier, not to the 
confirmation of an hypothesis. The 
.05 level is accepted as the criterion 
of significance. 

Each relationship for which five or 
more results are available and which 
has been investigated in more than 
one study is examined in detail. 
Three summary statistics are used 
throughout to describe the findings 
for each relationship. First, the over- 
all direction of the results is shown by 
the percentage of results which are 
positive; this is calculated by divid- 
ing the number of positive results (a, 
b, and c above) by the number of re- 
sults which indicate direction (the 
total number minus g and h). Second, 
the over-all direction of the results 
is further shown by the percentage 
of significant results which are posi- 
tive; this iscalculated by dividing the 
number of results which are signifi- 
cantly positive (a) by the total num- 
ber of significant results (a and d). 
Third, as a way of examining the 
significance of the results underlying 
the trends, the percentage of the total 
number of results which are signifi- 
cantly positive or negative, depend- 
ing on the direction of the trend, is 
shown. If the trend is positive, this 
is calculated by dividing the number 
of significantly positive results (a) 
by the total number of results minus 
the number which are positive but 
untested (c); if the trend is negative, 
this is calculated by dividing the 
number of significantly negative re- 
sults (d) by the total number of re- 
sults minus the number which are 
negative but untested (f). 

There appears to be a general be- 
lief that many inconclusive and nega- 
tive findings are filed away into ob- 
scurity, doomed never to enter the 
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professional literature. To the extent 
that this bias exists in the area re- 
viewed, the trends are misleading. 
This reviewer has succeeded in ob- 
taining some unpublished data and 
doctoral dissertations in an effort to 
counterbalance the alleged distortion 
in the published materials. However, 
it may be noted that the unpublished 
data included here are in almost per- 
fect agreement with the data in the 
journals and monographs. This 
seems to suggest that considerations 
other than the conclusiveness of the 
results operate to determine which 
results will be published. 


Leadership 


Viewed historically, the study of 
leadership has stimulated more than 
its share of controversy. The trait 
approach to leadership, the view that 
leadership is an attribute of the in- 
dividual, has received the harshest 
treatment throughout the years. To 
have spoken of an individual as 
possessing a measurable quantity of 
leadership was perhaps an unfortu- 
nate choice of words. The clear im- 
plication of such a statement is that 
since leadership is specific to the in- 
dividual, it will remain constant for 
the individual regardless of the situa- 
tion in which he finds himself. In- 
vestigations of the actual consistency 
with which an individual maintains 
leadership status in different groups 
and under varying conditions have 
yielded results sufficiently equivocal 
to permit a new bifurcation of the 
field. On the one hand, the trait ap- 
proach has been modified to imply 
that an individual's achieved leader- 
ship status is a function of his per- 
sonality. On the other hand, suffi- 
cient evidence has been accumulated 
to give impetus to the situational ap- 
proach to leadership, which main- 
tains that leadership is an emergent 
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phenomenon, created through the in- 
teraction of individuals (leaders and 
followers), and that the selection and 
stability of any leadership pattern is 
a function of the task, composition, 
and culture of the group. From all 
this work has emerged some such 
summary formulation as that an in- 
dividual’s leadership status in groups 
is a joint function of his personality 
and the particular group setting. 
There is an interesting parallel here 
to the controversy over the role of 
heredity and environment in deter- 
mining behavior; the initial criti- 
cisms and intensity gave way to con- 
cessions that each factor sets limits 
for the operation of the other, and 
researchers turned to studying the 
relative importance of and the inter- 
action between the two major fac- 
tors. 

Table 1 presents a summary of the 
relationships between seven aspects 
of personality and leadership. Shown 
there are the number of relevant stu- 
dies, the number of results contained 
in those studies, the distribution of 
results into the various forms in 
which they are reported, and the 
three summary statistics. The re- 
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sults are reported in eight forms: the 
positive and negative associations 
may be significant (Sig.), not signifi- 
cant (N.S.), or untested (Unt.); the 
remaining two forms, zero correlation 
(zero) and not significant but no di- 
rection reported (?N.S.) are com- 
bined in the table. The base num- 
bers for the summary percentages 
are enclosed in parentheses below the 
percentages. The base number for 
the percentage of results which are 
positive (i) is the total number of re- 
sults which indicate direction; the 
base number for the percentage of 
significant results which are positive 
(j) is the total number of significant 
results; the base number for the per- 
centage of results which are both 
significant and in the direction of the 
over-all trend () is the total number 
of results minus the positive but un- 
tested (c) or negative but untested 
(f) results, depending on the direction 
of the trend. A separate section 
covers each relationship between an 
aspect of personality and leadership. 

Intelligence. Twenty-eight of the 
studies reviewed (Arbous & Maree, 
1951; Bass, 1951b; Bass & Coates, 
1952; Bass, McGehee, Hawkins, 


TABLE 1 


No. No. 
Personality of of 
Factors Stud- Re- Sig. 
ies sults (a) (b) 


Positive 


THE RELATIONSHIP BETWEEN PERSONALITY FACTORS AND LEADERSHIP 


Positive % Sig. & 


—— in Dir 
N.S. 


Negative 


‘ Unt. N.S. g of Trend 
(e) (sf) (3) Sig. (y) (k) 





Intelligence 28 196 91 
Adjust ment 22 164 50 
Extroversion 119 
Dominance 39 
Masculinity 70 
Conservatism 62 


Sensitivity 


22 0 88 99 50 
(196) (92) (182) 


28 s 96 33 

(52) (150) 
85 33 
(43) (113) 


42 
(36) 


16 
(68) 


29 
(59) 


15 
(98) 
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Young, & Gebel, 1953; Bass & Wurs- 
ter, 1953a; Bass, Wurster, Doll, & 
Clair, 1953; Borgatta, 1953; Carter & 
Nixon, 1949; Cattell & Stice, 1954; 
Cobb, 1952; Cowley, 1931; Dunkerly, 
1940; Flemming, 1935; French, 1951; 
Gibb, 1949a; Gordon, 1952; Gowan, 
1955; Green, 1950; Howell, 1942; 
Hunter & Jordan, 1939; McCuen, 
1929; Richardson & Hanawalt, 1943; 
Riggs, 1953; Slater, 1955a; Stolper, 
1953; Sward, 1933; Wurster & Bass, 
1953; Zeleny, 1939) have investigated 
the association between an individ- 
ual’s intelligence and his leadership 
status in one or more groups. These 
studies contain 196 results, 173 (or 
88°)) of which indicate a positive 
relationship between intelligence and 
leadership. Furthermore, 91 (or 99%) 
of the 92 significant results are in the 
positive direction. Omitting those re- 
sults which are positive but untested 
for significance, exactly half of the re- 
maining 182 results are both positive 
and significant at the .05 level. Con- 
sidering independent studies as the 
units of research, the positive asso- 
ciation between intelligence and lead- 
ership is found to be highly significant 
(p<.01) by the sign test. However, 
the magnitude of the relationship is 
less impressive; no correlation re- 
ported exceeds .50, and the median 
r is roughly .25. 

There is indication that 
verbal intelligence is a better pre- 
dictor of leadership than such non- 
verbal factors as memory and nu- 
merical ability. Grades are not 
strongly related to leadership in col- 
lege social groups, although this fact 
may reflect competition between 
scholastic and social activities for the 
student’s time and energy. 

There would seem to be little 
doubt that higher intelligence is as- 
sociated*with the attainment of lead- 
ership in small groups. That the null 
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hypothesis may be emphatically re- 
jected should not obscure the fact 
that the magnitude of the relation- 
ship is not high. 

Adjustment. The 22 studies (Bass, 
McGehee et al., 1953; Bass, Wurster 
et al., 1953; Borgatta, 1953; Carter & 
Nixon, 1949; Cattell & Stice, 1954; 
Cowley, 1931; Dexter & Stein, 1955; 
Dunkerly, 1940; Flemming, 1935; 
French, 1951; Gibb, 1949a; Gordon, 
1952; Gowan, 1955; Holtzman, 1952: 
Hunter & Jordan, 1939; Richardson 


& Hanawalt, 1943, 1944, 1952; 
Slater, 1955a; Stolper, 1953; Wil- 


liamson & Hoyt, 1952; Zeleny, 1939) 
relating the personal adjustment of 
the individual to his leadership status 
yield 164 results. The trend of the 
results is clearly positive, as indi- 
cated by the fact that 80° of the 
results are in the positive direction. 
If only the 52 significant results are 
considered, the proportion of positive 
results rises to 96%. One third of the 
results are both positive and signifi- 
cant. The over-all trend within 
every study but one is positive, and 
the sign test indicates that the null 
hypothesis of no association may be 
rejected at the .01 level. No single 
variable measuring adjustment is cor- 
related with leadership over .53, and 
the median correlation appears to lie 
close to .15. 

Four studies using the Bernreuter 
(Gowan, 1955; Richardson & Han- 
awalt, 1943, 1944, 1952) and one 
using the 16 P.F. (Cattell & Stice, 
1954) present the most striking evi- 
dence of this positive association but 
the various techniques for measuring 
adjustment (questionnaires, objec- 
tive tests, and ratings) are about 
equally productive of positive results. 
While no single measure of adjust- 
ment can be expected to be an effi- 
cient predictor of leadership, there is 
strong evidence to indicate a positive 
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relationship between an individual's 
adjustment and the leadership status 
he is likely to attain. 
Extroversion-introversion. Twenty- 
two studies (Bass, McGehee et al., 


1953; Bass, Wurster et al., 1953; 
Borgatta, 1953; Carter & Nixon, 


1949; Cattell & Stice, 1954; Cowley, 
1931; Dexter & Stein, 1955; Dun- 
kerly, 1940; Flemming, 1935; French, 
1951; Gordon, 1952; Gowan, 1955; 
Hunter & Jordan, 1939; Moore, 1935; 
Richardson & Hanawalt, 1943, 1952; 
Slater, 1955a; Stolper, 1953; Sward, 
1933; Williamson & Hoyt, 1952; 
Zeleny, 1939) have investigated the 
association between extroversion and 
leadership; 72% of the results are 
positive, and 85% of the 43 signifi- 
cant results are positive. The non- 
chance character of this association 
is suggested by the fact that 33% of 
the results are both significant and 
positive. Finally, the sign test on 
the over-all trends for the independ- 
ent studies reveals that the positive 
association is significant at the .01 
level. 

No single measure of extroversion 
is consistently related to leadership, 
with the possible exception of the 
relevant Guilford-Zimmerman scales. 
The median correlation is roughly 
.15, and the highest correlation re- 
ported is .42. Those individuals who 
tend to be selected as leaders are 
more sociable and outgoing, al- 
though the process of inferring such a 
characterization from the titles of 
the personality scales is a tenuous 
matter at best. 

Dominance. Twelve studies (Bass, 
McGehee et al., 1953; Bass, Wurster 
et al., 1953; Borgatta, 1953; Carter & 
Nixon, 1949; Cattell & Stice, 1954; 
Cobb, 1952; Cowley, 1931; Dexter & 
Stein, 1955; Gordon, 1952; Moore, 
1935; Stolper, 1953; Zeleny, 1939) 
have investigated whether domi- 
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nance, as measured by personality 
scales, is associated with an individ- 
ual’s leadership status; 73% of the 
results are positive, and 71% of the 
21 significant results are positive. 
The significance of the positive as- 
sociation is suggested by the fact 
that 42% of the results are both posi- 
tive and significant. No correlation 
reported exceeds .42, and the median 
correlation is roughly .20. 

The two measures of dominance 
which yield the best evidence for a 
positive relationship between domi- 
nance and leadership are the Ascend- 
ence and Dominance scales from the 
Guilford-Zimmerman and 16 P.F., 
respectively. Particularly unsuccess- 
ful, however, have been the attempts 
to use Allport’s Ascendence-Submis- 
sion Test. Although the trend is not 
very strong, these data suggest that 
dominant or ascendent individuals 
have a greater chance of being desig- 
nated leader. 

Masculinity-femininity. Thereisa 
slight positive association between 
masculinity and leadership status; 
71% of the results are positive. Al- 
though 92% of the 12 significant re- 
sults are positive, significant results 
are found in only two of the nine 
studies. No single measure of mas- 
culinity relates to leadership in a con- 
sistently positive direction, and the 
correlations are uniformly low (Bass, 
Wurster et al., 1953; Bell, 1952; 
Carter & Nixon, 1949; Cobb, 1952; 
Dexter & Stein, 1955; Gordon, 1952; 
Slater, 1955a; Stolper, 1953; Zeleny, 
1939). 

Conservatism. Only one measure of 
this factor displays any consistency 
in its association with leadership. The 
California F scale, a measure of 
authoritarian trends within the per- 
sonality, has been used 10 times in 
the prediction of leadership. In each 
case, high-F, or authoritarian, indi- 








250 


viduals were found to be rated lower 
on leadership than nonauthoritarian 
individuals. In general, there is a 
negative association between con- 
servatism and leadership. This is 
especially evident within the signifi- 
cant results, 17 out of 20 being in the 
negative direction (Bass & Coates, 
1952; Bass, McGehee et al., 1953; 
Bass, Wurster et al., 1953; Carter & 
Nixon, 1949; Cattell & Stice, 1954; 
Cowley, 1931; Flemming, 1935; 
French, 1951; Hays, 1953; Haythorn, 
Couch, Haefner, Langham, & Carter, 
1956a; Hollander, 1954; Hunter 
& Jordan, 1939; Martin, Gross, & 
Darley, 1952; Masling, Greer, & Gil- 
more, 1955; Slater, 1955a, 1955b; 
Stolper, 1953). 

Interpersonal sensitivity. Few areas 
covered by this review contain so 
much research which builds upon 
prior results as this one. Unfortu- 
nately, few are so plagued by diffi- 
culties and contradictory evidence. 
The over-all trend of the results is 
positive; in 74% of the cases leaders 
are found to be more accurate in esti- 
mating various aspects of the opin- 
ions of other group members than 
nonleaders. More impressive is the 
fact that 15 out of the 16 significant 
results indicate greater insight among 
leaders. Although two of the relevant 
studies report a zero correlation be- 
tween interpersonal sensitivity and 
leadership, the trends of the results 
in the remaining 13 studies are posi- 
tive. It would appear that while most 
researchers have been unable to ob- 
tain positive results which are sta- 
tistically significant, they have ob- 
tained positive results with impres- 
sive consistency (Bell, 1952; Bell & 
Hall, 1954; Campbell, 1953; Chow- 
dhry, 1948; Chowdhry & Newcomb, 
1952; Gage & Exline, 1953; Green, 
1948; Greer, Galanter, & Nordlie, 
1954; Hites & Campbell, 1950; Nord- 
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lie, 1954; Smith, Jaffe, & Livingston, 
1955; Sprunger, 1949; Stolper, 1953; 
Trapp, 1955; Zeleny, 1939). 

According to Campbell (1955) one 
part of these results is open to a seri- 
ous methedological criticism. When 
interpersonal sensitivity is measured 
in terms of an individual’s accuracy 
in guessing how his peers will rate 
him on leadership, the correlation be- 
tween interpersonal sensitivity and 
leadership is spuriously positive. If 
accuracy is measured by the dis- 
crepancy between an individual’s ac- 
tual leadership status and his guessed 
leadership status, and if, further, 
there is a tendency for most indi- 
viduals to guess that they will be 
rated as having fairly high status, 
then the higher the actual status, the 
less the discrepancy and the higher 
the apparent interpersonal sensitiv- 
ity. Thus, the positive correlation be- 
tween actual leadership status and 
this accuracy score is a statistical 
artifact. The cogency of Campbell’s 
criticism may be reflected in the fact 
that 14 of the 17 correlations reported 
between actual leadership status and 
accuracy about one’s own leadership 
status are positive. Since the propor- 
tion of these questionable results 
which are positive (82%) is higher 
than the proportion of results remain- 
ing (70%) when these are eliminated, 
the validity of Campbell’s criticism 
is at least suggested. 

There are a number of problems of 
interpretation in this area of re- 
search. Gage and Cronbach (1955) 
have written a penetrating analysis 
of the difficulties in measuring inter- 
personal sensitivity. Among other 
things, they point out the importance 
of controlling the contribution of the 
individual's actual similarity to others 
in measuring his empathic ability. 
To conclude that the leader is more 
aware of group opinion is a different 
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matter than to conclude that his 
opinion is more similar to the average 
opinion. More rigorous examination 
of the components of interpersonal 
sensitivity and their various associa- 
tions with leadership remains a task 
for future research! 

A second problem arises when one 
attempts to specify which of the 
many items of group opinion leaders 
may be expected to estimate more 
accurately than nonleaders. Accord- 
ing to Chowdhry and Newcomb 
(Chowdhry, 1948; Chowdhry & New- 
comb, 1952) the item cannot be too 
irrelevant to the group under study 
or the leader will not have adequate 
data on which to base his estimate. 
On the other hand, according to New- 
comb (1954) the item cannot be too 
relevant or everyone will know the 
opinion of everyone else, and the dif- 
ference will disappear. Chowdhry 
and Newcomb are proposing a range 
of relevance within which accuracy 
in estimating group opinion will be 
positively related to leadership 
status. In the absence of an objective 
definition of relevance, this proposi- 
tion, for all its attractiveness on the 
common sense level, has remained an 
ad hoc instrument to be wielded 
against conflicting results. An ex- 
amination of five studies (Campbell, 
1953; Gage & Exline, 1953; Greer et 
al., 1954; Hites & Campbell, 1950; 
Trapp, 1955) subsequent to Chow- 
dhry and Newcomb’s reveals a low 
positive relationship between leader- 
ship and accuracy, but fluctuations in 
the magnitude of the association can- 
not be related to the relevance of the 
items because no valid scale of rele- 
vance can be applied across studies. 

One additional fact emerges from 
the research in this area. Group 
members believe that their leaders 
are more aware of their opinions and 
feelings than the nonleaders of the 
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group (Campbell, 1953; Sprunger, 
1949; Zeleny, 1939). In summary, 
there appears to be a low but clearly 
positive relationship between inter- 
personal sensitivity and leadership. 
However, methodological and con- 
ceptual problems remain which can 
be resolved only by future research. 

Techniques of measurement. Lead- 
ership status has been measured in at 
least four ways: by observer ratings, 
by peer ratings, by criterion meas- 
ures, and by self-ratings. The latter 
technique has been used only once in 
these studies, but for the three re- 
maining techniques it is possible to 
ask whether different results are ob- 
tained when different techniques are 
used. 

Peer ratings and criterion measures 
rest upon the estimates of an indi- 
vidual’s peers. Peer ratings are es- 
sentially descriptions of an_ indi- 
vidual’s present leadership status, 
whereas criterion measures reflect the 
group’s selection for future leader- 
ship. The peer ratings are assess- 
ments of the informal leadership 
structure, whereas criterion measures 
reflect the formal leadership struc- 
ture. Numerous studies have noted 
that there is seldom complete cor- 
respondence between the designa- 
tions which emerge from these two 
approaches. Observer ratings meas- 
ure the present informal leadership 
structure of the group, but the evalu- 
ation is made by someone outside the 
group, in most cases by someone not 
personally involved in the future of 
the group, and, therefore, the ob- 
server is not implicitly locating him- 
self on the status hierarchy by the 
act of rating. Finally, the observer 
is a member of a unique species of 
judging humanity, a social scientist, 
with special training and perhaps 
even special criteria of leadership. 

In the cases of intelligence, ad- 
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justment, and extroversion vs. lead- 
ership, the number of results is large 
enough to permit detailed analysis of 
the relationships in terms of the dif- 
ferent measuring techniques em- 
ployed. Table 2 shows the percentage 
of results which are positive when the 
three techniques of measuring leader- 
ship are related to the personality 
factors of intelligence, adjustment, 
and extroversion. The base numbers 
are shown in parentheses. 

The relationship between intelli- 
gence and leadership appears to be 
quite independent of the techniques 
of measuring leadership. On _ the 
other hand, there is a striking differ- 
ence between the way adjustment 
and extroversion are related to lead- 
ership as the technique of measure- 
ment Adjustment is posi- 
tively related to peer ratings on lead- 
ership in 97% of the cases, while it is 
positively related to criterion meas- 
ures in only 76° of the cases. Extro- 
version is not related to peer ratings 
at all, but it is consistently related to 
criterion measures. It appears that 
an individual’s adjustment is more 
important in determining his infor- 


varies. 


TABLE 2 


THe RELATIONSHIP BETWEEN PERSONALITY 
FacToRS AND LEADERSHIP UsING THREE 
DIFFERENT TECHNIQUES OF MEAs- 
URING LEADERSHIP 


Percentage of Results 
Positive 


Criterion Observer 
Measures Ratings 


Peer 
Ratings 


Intelligence 91 
(66) 


85 
(40) 


89 
(69) 
97 76 76 


(31) (87) (41) 


Adjustment 


86 
(58) 


Extroversion 50 
(30) 


70 
(35) 
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mal leadership status (peer ratings) 
than his formal leadership status (cri- 
terion measures). In contrast, extro- 
verted individuals are no more likely 
than introverted individuals to be 
rated as informal leaders by their 
peers, but they are quite likely to be 
selected as the formal leader for the 
future. Finally, scanning the third 
column of the table, it may be noted 
that intelligence is more consistently 
related to observer ratings than 
either adjustment or extroversion. 

It does appear that different as- 
pects of an individual's status are be- 
ing measured by these techniques, 
and that these different aspects are 
not uniformly related to his person- 
ality. This crude division of the op- 
erations into peer ratings, criterion 
measures, and observer ratings sug- 
gests at least two dimensions of pos- 
sible relevance. It may be important 
to differentiate between descriptions 
of present or informal leadership and 
choices for future or formal leader- 
ship; to rate on leadership and to 
select for leadership may engage 
quite different standards on the part 
of the group member. Secondly, it 
may be critical to know more about 
who is doing the judging, about the 
judge's training and his involvement 
in the group and in the outcome of 
the rating process itself. 

Summary. A number of relation- 
ships between an individual's per- 
sonality and his leadership status in 
groups appear to be well established. 
The positive relationships of intelli- 
gence, adjustment, and extroversion 
to leadership are highly significant. 
In addition, dominance, masculinity, 
and interpersonal sensitivity are 
found to be positively related to 
leadership, while conservatism is 
found to be negatively related to 
leadership. Finally, evidence has 
been presented to indicate that the 























PERSONALITY AND PERFORMANCE IN SMALL GROUPS 253 
TABLE 3 
THE RELATIONSHIP BETWEEN PERSONALITY FACTORS AND POPULARITY 

No. No. Positive Negative Sere Positive % Sig. & 

Personality of of ~-— ~ader"amee Famer tS ae in Dir. 

Factors Stud- Re- Sig. N.S. Unt Sig. N.S. Unt. (e h) % % of of Trend 
ies sults (a) (b) (c) (d) (e) if) & (s) Sig. (%) (k) 
Intelligence 13 38 6 23 0 i 6 0 2 81 86 17 
(36) (7) (36) 
Adjustment 18 78 15 34 5 0 19 0 5 74 100 21 
(73) (15) (73) 
Extroversion 13 46 9 13 9 1 5 0 9 84 90 24 
(37) (10) (37) 
Dominance 6 9 0 5 0 2 1 0 1 63 0 0 
(8) (2) (9) 
Masculinity 4 R 0 5 0 0 3 0 0 63 = 0 
(8) (0) (8) 
Conservatism il 18 3 7 1 2 2 0 3 73 60 18 
(15) (5) (17) 
Sensitivity il 38 6 16 0 1 13 0 2 61 86 16 
(36) (7) (38) 


relationship between personality fac- 
tors and leadership varies with the 
technique of measuring leadership. 


Popularity 


The personality determinants of 
individual popularity have received 
less attention than the determinants 
of leadership. At the same time, how- 
ever, the importance of personality 
factors has been more or less as- 
sumed, and the situational approach 
to popularity is not well developed. 
While less is known about the actual 
consistency with which an individual 
maintains his popularity in different 
groups and across changing condi- 
tions, there is reason to believe that 
popularity, no less than leadership, 
may be profitably examined in terms 
of both personality and situational 
factors. 

Table 3 presents a summary of the 
relationships between seven aspects 
of personality and an individual's 
popularity in groups. Since this 
table is constructed in a manner 
parallel to Table 1, no detailed ex- 
pianation of its form will be given. 

Intelligence. Thirteen studies 
(Bass, Wurster et al., 1953; Bonney, 


Hoblit, & Dreyer, 1953; Borgatta, 
1953; Burks, 1937; Cronbach, 1950; 
Fiedler, Doyle, Jones, & Hutchins, 
1957; French & Mensh, 1948; Kelly, 
1957; Mill, 1953; Reilly, 1947; Riggs, 
1953; Shapiro, 1953; Slater, 1955a) 
have related an individual’s intelli- 
gence to his popularity. An exam- 
ination of the 38 results shows that 
81% are positive and 86% of the 
seven significant results are positive; 
17% of the results are both positive 
and significant. The maximum cor- 
relation obtained is .37, and the 
median correlation is no higher than 
.10. 

College grades are more strongly 
related to popularity than any other 
measure of intelligence. In contrast, 
it may be remembered that grades 
were less strongly related to leader- 
ship than other measures of intelli- 
gence. In general, there appears to 
be a tendency for intelligent indi- 
viduals to be more popular. 

Adjustment. All of the 15 signifi- 
cant results relating an individual's 
persona! adjustment to his popularity 
are in the positive direction, but when 
the insignificant and untested results 
are included, the proportion falls to 
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74%. Although several of the cor- 
relations reported are over .50, the 
median is close to .10 (Bass, Wurster 
et al., 1953; Bonney et al., 1953; 
Borgatta, 1953; Burks, 1938; Cat- 
tell, 1934; Cohen, 1954; Cronbach, 
1950; Fiedler et al., 1957; French & 
Mensh, 1948; Guthrie, 1956; Kelly, 
1957; Martin et al., 1952; Mill, 1952, 
1953; Shapiro, 1953; Slater, 1955a; 
Tagiuri, 1952). 

No single measure of adjustment is 
convincingly related to popularity, 
with one exception (Guthrie, 1956), 
an opinion survey designed to meas- 
ure “‘satisfactory personal habits.”’ 
There is some indication in these data 
that more popular persons are better 
adjusted. 

Extroversion. When the separate 
results within each study are pooled 
and the trend over independent 
studies is assessed, it is found that 11 
of the 12 trends are in the positive 
direction. Further indication that ex- 
troversion is positively associated 
with popularity comes from the 46 
separate results; 84% of the results 
and 90% of the significant results are 
positive. 

The scales measuring extroversion 
on the 16 P.F. are better predictors of 
popularity than the corresponding 
scales on the Guilford-Zimmerman, 
and ratings on extroversion are more 
highly related to popularity than 
either. The highly chosen, popular 
individual emerges from these studies 
as a sociable, surgent, and emotion- 
ally labile person (Bass, Wurster et 
al., 1953; Bonney et al., 1953; Bor- 
gatta, 1953; Burks, 1938; Cattell, 
1934; Cronbach, 1950; French & 
Mensh, 1948; Kelly, 1957; Lemann & 
Solomon, 1952; Mill, 1952, 1953; 
Shapiro, 1953; Slater, 1955a). 

Dominance. On the basis of nine 
contradictory results little can be 
said about the relationship between 
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dominance and popularity. The 
trend is positive, but the two signifi- 
cant results are negative (Bass, 
Wurster et al., 1953; Bonney et al., 
1953; Borgatta, 1953; Kelly, 1957; 
Lemann & Solomon, 1952; Shapiro, 
1953). 

Masculinity-femininity. None of 
the attempts to relate masculinity to 
popularity have yielded significant 
results, and the trend, though posi- 
tive, is weak (Bass & Wurster, 1953a; 
Mill, 1953; Shapiro, 1953; Slater, 
1955a). 

Conservatism. Conservatism is 
positively associated with popularity 
in 73% of the results. More popular 
individuals tend to be more conserva- 
tive, conventional, or authoritarian 
(Bass, Wurster et al., 1953; Bonney 
et al., 1953; French & Mensh, 1948; 
Hays, 1953; Kelly, 1957; Martin et 
al., 1952; Masling et al., 1955; 
Rohde, 1951; Shapiro, 1953; Slater, 
1955a). 

Interpersonal sensitivity. The rela- 
tionship between empathy or inter- 
personal sensitivity and popularity 
has been investigated in 11 studies 
(Ausubel, 1955; Ausubel & Schiff, 
1955; Gage & Exline, 1953; Greer et 
al., 1954; Lemann & Solomon, 1952; 
Nordlie, 1954; Norman, 1953; Singer, 
1951; Taylor, 1956; Trapp, 1955; 
Van Zelst, 1953), but the criticisms 
applied to the studies of empathy 
and leadership are equally relevant 
to this body of research. Although 
61% of the results are positive, this 
summary statistic must be examined 
more carefully. 

If Campbell’s (1955) criticism is 
valid, it is improper to relate an indi- 
vidual’s popularity to his awareness 
of that popularity, using the latter 
as the measure of interpersonal sensi- 
tivity. Since the accuracy score is 
based in part on the person’s actual 
status, this produces spuriously posi- 
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tive correlations. Eliminating the re- 
sults to which Campbell’s criticism 
would be directed, the proportion of 
positive results among those remain- 
ing is only slightly over 50%. Until 
the possibility can be discounted that 
a number of spurious results are em- 
bedded in this body of data, the 
direction of this relationship cannot 
be estimated with safety. 

Summary. Extroversion, intelli- 
gence, adjustment, and conserva- 
tism are found to be positively re- 
lated to popularity. The research to 
date, for various reasons, provides no 
definite answer to the question of how 
dominance, masculinity, and inter- 
personal sensitivity are related to 
popularity. 


Total Activity Rate 


Only three aspects of personality 
have been related to total activity 
rate a sufficient number of times to 
warrant their inclusion in this review. 
Table 4 presents a summary of the 
relationships of intelligence, adjust- 
ment, and extroversion to the indi- 
vidual’s total activity. 

Intelligence. The relationship be- 
tween intelligence and activity rate 
could hardly be clearer. All 36 re- 
sults are positive, and one-third of 
the results are significant. The 
median correlation is between .15 
and .20, the highest correlation re- 
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ported is .34. The data leave little 
doubt that the relationship between 
intelligence and total amount of par- 
ticipation, although of low magni- 
tude, is positive (Bass, 1951b; Bass, 
Wurster et al., 1953; Borgatta, 1953; 
Brown, 1950; Slater, 1955a; Zeleny, 
1939). 

Adjustment. Roughly three-quar- 
ters of the total number of results in- 
dicate a positive relationship be- 
tween adjustment and total activity 
rate, but few of the results reach sig- 
nificance. With particular consist- 
ency, adjustment as measured by the 
MMPI is positively related to the 
total amount of an individual’s par- 
ticipation (Bass, Wurster et al., 1953; 
Borgatta, 1953; Brown, 1950; Cer- 
vin, 1956, 1957; Slater, 1955a). 

Extroversion. Measures of extro- 
version are positively related to total 
activity rate in 11 (or 79%) of the 14 
results; all four significant results are 
positive. Two studies (Brown, 1950; 
Slater, 1955a) report a positive cor- 
relation between the Hypomania 
scale of the MMPI which indicates 
greater maladjustment among high 
participants. Since other research 
(French, 1953) has shown that the 
Hypomania scale measures both ex- 
troversion and maladjustment, these 
results at least suggest that extrover- 
sion may be more strongly related to 
total activity rate than adjustment 
(Bass, Wurster et al., 1953; Bor- 


TABLE 4 


No Positive 
Personality of -— 
Factors Stud- Sig. N.S. Unt. 
ies sults (a) (b) (c) 


Intelligence 6 36 12 0 





Adjustment 


Extroversion 


Sig. 
(d) (e) 


THE RELATIONSHIP BETWEEN PERSONALITY Factors AND ToTAL Activity RATE 


Sig. & 
in Dir. 
of Trend 


Negative 


N.S. 


nei r co; 
os e 
Zero, A. santa r H 
?N.S. or c 


Unt. (g, h) 
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® of 
Sig. (3) 
0 100 
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74 

(42) 
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gatta, 1953; Brown, 1950; Slater, 
1955a; Zeleny, 1939). 

Summary. Of the three personality 
measures used with any frequency, 
intelligence stands out as the per- 
sonality characteristic most conclu- 
sively related to activity rate. Extro- 
version and adjustment also seem to 
bear a positive relationship to ac- 
tivity rate. 

Task Activity 

Task activity includes measures of 
the frequency with which an indi- 
vidual gives suggestions, opinions, 
and orientations and asks questions. 
It is necessary, therefore, to differen- 
tiate between task contribution and 
task questions. Unfortunately, per- 
sonality variables have not been re- 
lated to the frequency of asking 
questions a_ sufficient number of 
times to be included here. Therefore, 
this section deals exclusively with 
task contributions. 

There is room for doubt, however, 
whether task activity deserves to be 
treated independently of total ac- 
tivity, since correlations as high as 
.93 between the number of task con- 
tributions and the total number of 
initiated have been reported 
(Borgatta, 1953). This is hardly sur- 
prising in view of the fact that in 
some studies two-thirds or more of 
the total number of acts are task 
contributions. There is no question 
that the operation for determining 
the number of task contributions is 
distinct from the operation for meas- 
uring total activity. The issue is 
whether, in the light of the high cor- 
relation between these two measures, 
results upon task contribu- 


acts 


based 


tions are not actually misleading. 
The implication is that one category 
of behavior, task activity, is mean- 
ingfully related to some personality 


variable. But if task activity plus 
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nontask activity is related to the per- 
sonality characteristic in a nearly 
identical fashion, what is the value of 
the categorization? Total activity 
rate accounts for both relationships 
more parsimoniously. 

Two researchers, Borgatta (1953) 
and Slater (1955a) were aware of 
such difficulties. Arguing that an 
individual’s task-relevant behavior 
should be considered independently 
of his total activity rate, they meas- 
ured task activity by taking the 
percentage of his total activity which 
fell within the task contribution area. 
It is possible to use their data to 
examine the relationship between 
personality characteristics and task 
activity, controlling for total 
tivity rate. In fact, the best argu- 
ment for including a separate sec- 
tion in this review devoted to task 
activity is that Borgatta and Slater’s 
percentage data raise a separate is- 
sue. Their data provide an estimate 
of the relation between an individ- 
ual’s personality characteristics and 
the extent to which he concentrates 
his activity in the task contribution 
area, 

Table 5 presents a summary of the 
results relating personality to task 
activity. In the three relationships 
of intelligence, adjustment, and mas- 
culinity to task activity the results 
based upon percentages are shown 
beneath the results based upon the 
raw numbers of task contributions. 

Intelligence. Whereas 80°% of the 
results relating intelligence to the 
raw number of task contributions are 
in the positive direction, only 23% of 
the results relating intelligence to the 
percentage of task contributions are 
positive. Apparently, the finding 
based upon raw numbers is highly de- 
pendent on the correlation between 
the raw number of task contributions 
and the total amount of activity. As 


ac- 
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TABLE 5 


THe RELATIONSHIP BETWEEN PERSONALITY FACTORS AND TASK ACTIVITY 


No. No. Positive 
Personality of of -— 
Factors Stud- Re- Sig. N.S. 
ies sults (a) (b) 





Intelligence 
raw 45 13 23 


% 13 0 3 


Adjustment 
raw 


% 
Extroversion 
Dominance 

Mas ulinity 


raw 


oO 


Conservatism 


noted above, the higher the indi- 
vidual’s intelligence, the more likely 
he is to be a high participator. Since 
the total number of acts initiated and 
the number of task contributions ini- 
tiated are almost perfectly correlated, 
a positive association between intelli- 
gence and the raw number of task 
contributions could have been pre- 
dicted. However, the negative rela- 
tionship between intelligence and 
concentration of activity in the task 
area was unexpected; 10 out of 13 
correlations are in the negative direc- 
tion. It appears that although in- 
telligent individuals talk more than 
less intelligent individuals, they con- 
centrate less of their total activity in 
the area of task contributions (Bor- 
gatta, 1953; Carter & Nixon, 1949; 
Cattell & Stice, 1954; Miller, 1939; 
Slater, 1955a). 

Adjustment. The relationship be- 
tween personal adjustment and task 
activity depends upon the contribu- 
tion of total activity rate to the re- 
sults. When the raw number of task 
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contributions is employed, the rela- 
tionship is positive; when task ac- 
tivity is measured in terms of the per- 
centage of total activity, the relation- 
ship fails to hold. Actually, the, 
trend of the results is slightly nega- 
tive, but the only significant result is 
positive. When the factor of total 
activity rate is controlled, the strong 
positive relationship between adjust- 
ment and task activity is reduced to 
a low negative relationship (Bo 
gatta, 1953; Carter & Nixon, 1949; 
Cattell & Stice, 1954; Miller, 1939; 
Slater, 1955a). 

Extroversion. Extroversion is posi- 
tively related to the raw number of 
task contributions, but it is not possi- 
ble to partial out the total activity 
factor underlying these results. It 
may at least be suspected that the 
relationship would be altered if ex- 
troversion were related to task ac- 
tivity, holding activity rate constant 
through statistical controls (Bor- 
gatta, 1953; Carter & Nixon, 1949; 
Cattell & Stice, 1954; Miller, 1939). 
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Dominance. The studies reviewed 
contain only eight results bearing on 
the relationship between dominance 
and the number of task contribu- 
tions. Six of the results are positive 
and the three significant results are 
positive (Borgatta, 1953; Carter & 
Nixon, 1949; Cattell & Stice, 1954). 

Masculinity-femininity. Masculin- 
ity has been related to task activity in 
only two studies (Carter & Nixon, 
1949; Slater, 1955a). The one study 
which related masculinity to the raw 
number of task contributions found 
81% of the results to be positive. On 
the other hand, the study employing 
percentages of total activity as the 
measure of task contributions found 
only one out of three results to be 
positive. The extent to which mas- 
culinity relates to an individual’s 
tendency to concentrate his activity 
in the task area remains largely un- 
known. 

Conservatism. Four studies (Carter 
& Nixon, 1949; Cattell & Stice, 1954; 


Haythorn et al., 1956a, 1956b) have 
examined the relation between con- 
servatism and the amount of task ac- 


tivity initiated. A slight positive 
trend emerges from the data, indicat- 
ing that conservative or authoritar- 
ian individuals tend to give more task 
contributions than nonauthoritarian 
individuals. However, there are too 
few results to establish this trend as 
significant. 

Summary. A serious difficulty un- 
derlies the attempts to relate per- 
sonality variables to task activity 
when the latter is measured in terms 
of the raw number of task contribu- 
tions. The results are not independ- 
ent of the relationship between per- 
sonality variables and total activity 
rate. Adjustment, extroversion, mas- 
culinity, intelligence, dominance, and 
conservatism are all found to be posi- 
tively related to the raw number of 
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task contributions, but the relation- 
ships are reversed in the three cases 
where it is possible to control for total 
activity rate by using percentages. 
Intelligence, adjustment, and mascu- 
linity are negatively related to the 
proportion of a man’s total activity 
which falls within the area of task 
contributions. It must be admitted 
that the reversals are not uniformly 
convincing; the pattern of results for 
adjustment vs. task activity is mixed, 
and there are only three results in the 
case of masculinity. On the other 
hand, for all their faults, these three 
reversals succeed in raising the ques- 
tion of whether personality variables 
may not relate one way to task ac- 
tivity when measures of it are con- 
founded with the general activity 
factor and quite another way to task 
activity when this confounding factor 
is removed. 

Social-Emotional Activity 

There are two general categories of 
social-emotional activity. Positive 
social-emotional activity includes 
showing agreement, tension release, 
and solidarity; negative social-emo- 
tional activity includes showing dis- 
agreement, tension, and antagonism. 
They are treated separately in this 
section. 

Two aspects of personality, intelli- 
gence and adjustment, have been re- 
lated to social-emotional activity a 
sufficient number of times to warrant 
detailed analysis. Fortunately, the 
essential difficulty with the results on 
task activity, the confounding of the 
total activity factor with the results 
for a segment of an individual’s total 
behavior, is not a problem here. On 
the one hand, the correlation be- 
tween the total number of positive or 
negative social-emotional acts and 
the total number of acts initiated is 
low. On the other hand, Borgatta 
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(1953) and Slater (1955a) have re- 
lated intelligence and adjustment to 
the proportion of a man’s total ac- 
tivity which falls within the positive 
or negative social-emotional areas. 
In addition, Borgatta has related in- 
telligence to the raw number of posi- 
tive and negative social-emotional 
acts. Table 6 presents a summary of 
the relationships of intelligence to 
positive and negative social-emo- 
tional activity, measured in terms of 
raw amounts and percentages, and 
then the relationship of adjustment 
to positive and negative social-emo- 
tional activity, measured only in 
terms of percentages of the total 
amount of activity. 

Intelligence. Despite the low num- 
ber of results, there is a trend emerg- 
ing from the data. Intelligence meas- 
ures are positively related to both 
the total number of positive social- 
emotional acts and the percentage of 
total activity falling in this area. On 
the other hand, intelligence is nega- 
tively related to the two correspond- 
ing measures of negative social-emo- 
tional activity. Controlling for total 
activity by the use of percentages 
does not disturb the trends. In com- 
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parison with less intelligent group 
members, the more intelligent indi- 
viduals appear to concentrate more 
of their behavior in the area of posi- 
tive social-emotional activity and less 
in the area of negative social-emo- 
tional activity (Borgatta, 1954; 
Slater, 1955a). 

Adjustment. The individual's per- 
sonal adjustment is positively related 
to the proportion of his total activity 
which is rewarding or supportive. 
The trend is not very strong, with 
only 59% of the results in the positive 
direction, but when contrasted with 
the relationship between adjustment 
and negative social-emotional ac- 
tivity, the pattern is interesting. Ad- 
justment is negatively related to the 
proportion of a man’s total activity 
in the negative social-emotional area. 
On the basis of these data, it appears 
that the better adjusted the individ- 
ual, the more likely he is to initiate 
positive social-emotional acts and the 
less likely he is to initiate negative 
social-emotional acts (Borgatta, 
1954; Slater, 1955a). 

Summary. Social-emotional ac- 
tivity has received less attention 
from researchers than any other as- 
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pect of an individual's performance 
covered in this review. The scanty 
evidence available indicates that the 
more intelligent or the better ad- 
justed the individual, the more 
likely he is to concentrate his ac- 
tivity in the positive social-emotional 
area, and the less likely he is to con- 
centrate his activity in the negative 
social-emotional area. 


Conformity 


Beginning with Asch’s (1951) in- 
genious experiment on conformity 
and his suggestions about possible 
personality differences between inde- 
pendent and yielding subjects, a 
number of researchers have been con- 
cerned with the problem of relating 
an individual’s personality to his 


tendency to conform to the opinions 


of others. One special problem arises 
in reviewing the results in this area; a 
number of the results 
depend upon personality measure- 
ments which ask the individual to 
describe himself. While other sec- 
tions of this review contain results 
based upon self-ratings, those results 
have not created any difficulty. In 
the first place, they have always been 
relatively few in number, and, in the 


considerable 
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second place, the trends of results de- 
pending upon self-ratings have been 
in close agreement with the trends 
based upon other techniques of meas- 
urement. However, self-ratings on 
adjustment and extroversion do not 
relate to conformity in the same way 
as peer ratings, questionnaires, and 
objective tests. The trends for re- 
sults based upon self-ratings must be 
treated separately in order to obtain 
a valid summary of the findings. A 
further complication, introduced by 
the use of adjective check-lists for 
self-rating, is the tendency for 
authors, under pressure to remain 
brief, to report only the adjectives 
which differentiate conformers from 
nonconformers at specified 
level of significance. As a result, any 
estimate of the significance of the 
findings is inflated. Moreover, it is 
not possible in the case of those ad- 
jectives which do not yield significant 
results to assess the direction of the 
relationship. Only the trends relating 
dominance and conservatism to con- 
formity are sufficiently free of results 
based upon self-ratings to 
these criticisms. 

Table 7 presents a summary of the 
relationships of adjustment, extro- 
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version, dominance, and conserva- 
tism to conforming behavior. For 
the first two relationships the results 
for self-rating techniques are pre- 
sented separately from those using 
other techniques of personality as- 
sessment. 

Adjustment. Those individuals 
who tend to conform to group opin- 
ion also tend to see themselves as 
better adjusted, as indicated by the 
fact that 78% of the results are posi- 
tive. However, peer ratings and per- 
sonality inventories do not yield the 
same results; only 31% of the results 
relating adjustment, as measured by 
techniques other than self-ratings, to 
conformity are positive. One way to 
resolve the dilemma is to assume that 
self-ratings do not measure personal- 
ity as validly as the other measures. 
It may be, for example, that those in- 
dividuals who tend to conform to 
group opinion also tend to conform 
to an acceptable personality charac- 


terization in their self-descriptions. 
If only the results based upon tech- 
niques other than self-ratings were 
considered, it would be possible to 


conclude that well-adjusted indi- 
viduals are less likely to conform to 
the opinions of others (Barron, 1953; 
Bray, 1950; Cervin, 1955, 1957; 
Hardy, 1954; Hollander, 1954; Kagan 
& Mussen, 1956; Kelman, 1950). 
Extroversion-introversion. Extro- 
version is positively related toconform- 
ity in 78% of the results employing 
self-ratings; those who conform to 
the opinion of others describe them- 
selves as kind, friendly, helpful, and 
optimistic. However, the results em- 
ploying projective and personality 
inventory variables do not confirm 
this relationship. While there is some 
evidence that extroversion is nega- 
tively related to conformity, a more 
accurate summary would be that the 
few relevant findings are inconclu- 
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sive (Barron, 1953; Bray, 1950; 
Hardy, 1954; Hoffman, 1953; Kel- 
man, 1950). 

Dominance. Although only eight 
findings bear on the relationship be- 
tween dominance and conformity, 
the trend is negative. Only one of 
these results is based upon self-rat- 
ings. It might be concluded that 
those who yield to group pressures 
are less dominant individuals (Bar- 
ron, 1953; Bray, 1950; Hoffman, 
1953; Kelman, 1950). 

Conservatism. There has been con- 
siderable speculation that there is a 
positive association between con- 
servatism and conforming behavior. 
The burden of evidence suggests that 
conservative, conventional, and au- 
thoritarian subjects are more likely 
to yield to group pressure than radi- 
cal or unconventional subjects. No 
single measure of the conservatism 
dimension emerges as an especially 
potent predictor of conformity in all 
conditions; in fact, there is a sugges- 
tion that it is important to control 
for a number of conditions if the rela- 
tionship is to hold at all. There is 
some indication in these data that 
authoritarian subjects are less likely 
to conform to a small group of peers 
but more likely to conform to either 
a large group of peers or perceived 
superiors (Barron, 1953; Bray, 1950; 
Cervin, 1955, 1957; Hardy, 1954; 
Hollander, 1954; Kagan & Mussen, 
1956; Kelman, 1950). 

Summary. Those who are more 
likely to conform to group opinion 
see themselves as better adjusted and 
more extroverted. Only in the pre- 
diction of conformity do personality 
measures other than self-ratings con- 
tradict the results based on self- 
description. By such measures as 
ratings by others, projective tests, 
and personality inventories, adjust- 
ment and extroversion are nega- 
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tively related to conformity. In addi- 
tion, there is a slight indication that 
dominance is negatively related to 
conformity. The relationship be- 
tween conservatism and conformity 
has received considerable attention, 
and the data tend to confirm the 
hypothesis that conservative indi- 
viduals are more likely to conform to 
the opinions of others. 


Situational Factors 


A number of relationships between 
personality variables and individual 
behavior and status variables appear 
to be well established. It is possible 
to extend the analysis one step fur- 
ther and inquire whether the magni- 
tude of these relationships varies 
under certain conditions. This sec- 


tion examines the extent to which 
situational factors affect the relation- 
ships between personality character- 
istics and performance in groups, in 
an effort to understand the limiting 


conditions within which the relation- 
ships operate. 

A situational factor represents a 
condition of research about which 
some decision must be made, but 
which, once the decision is made, 
may affect the generality of the re- 
sults. Four examples, for which ade- 
quate data are available in these 
studies, are selected for analysis in 
this section: (a) the nature of the pop- 
ulation from which the sample is 
drawn; (0) the sex of the group mem- 
bers; (c) the history of the group 
prior to observation; and (d) the size 
of the group. The first example con- 
trasts four populations; these are 
high school students, college under- 
graduates, military personnel, and 
all other adults. The second con- 
trasts groups composed entirely of 
males with those entirely of females; 
mixed groups are omitted from the 
analysis of situational factors. The 
third example compares ad hoc ex- 
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perimental groups with natural, on- 
going groups. In the majority of 
cases, the former are composed of 
persons unknown to each other be- 
fore the period of observed interac- 
tion, and usually the group exists 
entirely for the purposes of research. 
In contrast, natural groups are com- 
posed of acquaintances and exist for 
many reasons other than to be 
studied. The fourth example com- 
pares groups made up of seven or 
fewer members with larger groups of 
eight or more. In treating each situa- 
tional factor the effort will be to de- 
termine whether the relationship be- 
tween the individual's personality 
and his performance in the group re- 
mains constant the various 
conditions. 

There are sufficient data to study 
only the relationships of intelligence, 
adjustment, and extroversion to one 
dependent variable, leadership. Com- 
parisons are made between conditions 
of research by determining, for each 
relationship, the percentage of re- 
sults within each study which are 
positive; these percentages are then 
averaged over studies employing the 
same conditions of research. The ad- 
vantage of averaging the proportion 
within separate studies is that each 
study is thus weighted equally in the 
final statistic, the percentage of posi- 
tive results. It may be remembered 
that intelligence, adjustment, and ex- 
troversion all bear a strong positive 
relationship to leadership; the ques- 
tion is whether the strength of these 
relationships varies with the condi- 
tions of research under which they 
are obtained. 

The nature of the population. Over 
two-thirds of studies relating intelli- 
gence, adjustment, or extroversion 
to leadership draw their groups from 
the college population. One conse- 
quence of such a sampling bias is that 
relatively little data can be found to 


across 
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determine if, as a consequence, a dis- 
torted view of the relationships in- 
volved has been created. There ap- 
pears to be little variation in the rela- 
tion of intelligence to leadership 
across populations; the proportion of 
positive results in military groups is 
89% and in adult groups, 100%. 
However, adjustment is more 
strongly related to leadership in 
undergraduate and adult groups than 
in high school and military groups, 
the proportions varying from nearly 
90% in the former to nearly 70% in 
the latter. These differences may re- 
flect the influence of a number of 
underlying factors; for example, it 
may be that as the age, education, or 
social class of the group members 
increases, adjustment is more strongly 
related to leadership. Finally, extro- 
version is less strongly related to 
leadership among high school stud- 
ents (61% positive results) than 


among the three remaining popula- 


tions (over 80% positive results). 

The sex of the group. The number 
of studies which examine all-male 
groups is almost identical with the 
number examining all-female groups. 
There is little difference between male 
and female groups in the way intelli- 
gence relates to leadership; 89% of 
the results are positive in the male 
groups and 86% are positive in the 
female groups. Relating adjustment 
to leadership, 83% of the results are 
positive in male groups, 62% are 
positive in female groups. In con- 
trast, 69% of the results are positive 
when extroversion is related to lead- 
ership in male groups, while 85% are 
positive in female groups. Thus, ad- 
justment is more positively related 
to leadership in male groups than in 
female groups, whereas extroversion 
is more positively related to leader- 
ship in female groups. 

History of the group. When groups 
which have interacted prior to ob- 
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servation are compared with groups 
without prior interaction, no differ- 
ences of any magnitude emerge in the 
relationships of intelligence, adjust- 
ment, and extroversion to leadership. 
The differences between the percent- 
ages of positive results in experi- 
mental and natural groups do not ex- 
ceed 4%. Apparently the way these 
three aspects of personality relate to 
leadership status does not vary as a 
result of studying either experi- 
mental or natural groups. 

Size of the group. In studying the 
effect of variations in group size, the 
necessity of holding constant an- 
other condition of research, the 
history of the group, requires that 
only experimental groups be consid- 
ered here since in these studies nat- 
ural groups are in every case larger 
than experimental groups. The ex- 
perimental groups range in size from 
three to 10 members. Dividing them 
at the median size, seven and one- 
half, it appears that size alone does 
not strongly affect the relationships. 
However, the slight trend is intri- 
guing. Intelligence is more strongly 
related to leadership in smaller groups 
than in larger groups, while adjust- 
ment is more strongly related to lead- 
ership in larger groups. It may be 
hypothesized that, at least within the 
range of group size considered here, 
as the size of the group increases, in- 
ternal and integrative problems be- 
come more important, relative to the 
external or adaptive problems of the 
group. It may be that the need for 
an integrative leader in the larger 
groups makes it more likely that a 
well-adjusted individual will be se- 
lected, whereas the greater need for 
an adaptive leader in the smaller 
groups makes the intelligent indi- 
vidual more likely to be chosen. 
These differences are only matters of 
degree, since the relationships are pos- 
itive in both large and small groups. 
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Summary. Four decisions which 
must be made before any research 
can be undertaken concern the na- 
ture of the population, the sex of the 
group members, the previous his- 
tory and the size of the groups. Of 
these, only the previous history ap- 
pears to make no difference in the 
way intelligence, adjustment, and ex- 
troversion are related to leadership 
status. To a slight extent, intelli- 
gence is more positively related to 
leadership in smaller experimental 
groups than in larger ones. Adjust- 
ment is more positively related to 
leadership in undergraduate and 
adult groups, in male groups, and in 
larger groups, while it is less strongly 
related to leadership in high school 
and military groups, in female 


groups, and in smaller groups. Extro- 
version is less strongly related to 
leadership in high school groups than 
in college, military, or adult groups, 
and it is more strongly related to 
leadership in female groups than in 


male groups. However, two points 
should be emphasized. The strong 
positive relationships between these 
three aspects of personality and lead- 
ership status are not reversed under 
any variation in the conditions of re- 
search; the differences are only a 
matter of degree and many of the dif- 
ferences are slight. 


Summary and Conclusion 


This review has examined a num- 
ber of relationships between the per- 
sonality characteristics of the indi- 
vidual and the way he behaves or is 
perceived in groups. Seven aspects of 
personality were selected for study; 
all but one were chosen on the 
grounds that factor analytic studies 
of personality had repeatedly demon- 
strated their importance. Roughly 
350 out of over 500 different person- 
ality variables were then categorized 
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as measures of the seven dimensions. 
Six aspects of the behavior and status 
of the individual were selected, pri- 
marily on the basis of the labels and 
operations of the measures. The rele- 
vant findings on the 29 relationships 
for which adequate data were avail- 
able were then examined. Finally, an 
examination was made of the effect of 
four situational factors or conditions 
of research on three of the relation- 
ships. 

Any attempt to evaluate the con- 
clusiveness of this review should 
take a number of considerations into 
account. To the extent that contra- 
dictory or insignificant findings have 
been either overlooked by the re- 
viewer or unpublished by the re- 
searcher, the trends may be inaccu- 
rate. A considerable number of un- 
published data are included in this 
review, but the impact of the remain- 
ing unpublished data cannot be 
known. Secondly, the selection of 
factors and especially the location of 
variables within the factors involved 
decisions which future research may 
prove ill-advised. Every effort was 
made to use evidence other than the 
author’s original label for a variable, 
but the present state of knowledge in 
the field of personality assessment 
leaves much to be desired. Finally, 
the decision to examine the total 
pool of results for each relationship 
involved a risk that the statistical 
interdependence of the measures 
would bias the results. Whether the 
proportion of results which are posi- 
tive for any relationship would in- 
crease or decrease if based upon inde- 
pendent samples cannot be deter- 
mined. 

The best predictor of an individ- 
ual’s performance in groups is intelli- 
gence. In order of the proportion of 
positive results, intelligence is found 
to be positively related to total ac- 
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tivity rate, leadership, and popu- 
larity. In addition, it is positively re- 
lated to the number of task contribu- 
tions made by an individual, but, 
controlling for the total activity rate, 
it is negatively related to the propor- 
tion of his total activity falling in the 
task contribution area. Intelligence 
is positively related to both the 
amount and proportion of positive 
social-emotional activity, whereas it 
is negatively related to negative 
social-emotional activity. 

Adjustment is found to be posi- 
tively related to leadership, popu- 
larity, and total activity rate, in that 
order. It is positively related to the 
total number of task contributions, 
but negatively related to the per- 
centage of the total number of acts 
which are task contributions. Ad- 
justment is positively related to posi- 
tive social-emotional activity and 
negatively related to negative social- 
emotional activity. Although sub- 
jects who tend to conform to group 
opinion see themselves as better ad- 
justed, other measuring techniques 
indicate a negative relationship be- 
tween adjustment and conformity. 
Except for the fact that intelligence 
has not been related to conformity a 
sufficient number of times to be re- 
viewed, adjustment is related to be- 
havior and status variables in much 
the same way as intelligence. 

Extroversion is positively related 
to popularity, total activity rate, and 
leadership. Although it is positively 
related to the total number of task 
contributions, this result cannot be 
considered as independent of the re- 
lation between extroversion and total 
activity rate. While individuals who 
conform more than others to group 
opinion tend to see themselves as 
more extroverted, techniques other 
than self-ratings fail to show any sig- 
nificant association. 
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Dominance is positively related to 
the total number of task contribu- 
tions initiated and to leadership. It 
is negatively related to an_ indi- 
vidual’s tendency to conform to 
group opinion. 

Masculinity bears a low positive 
relationship to leadership and popu- 
larity. A positive association is found 
between masculinity and the total 
number of task contributions, al- 
though there is some slight indica- 
tion that this relationship is reversed 
when the total activity factor is con- 
trolled. 

Conservatism is negatively related 
to leadership, but positively related 
to popularity. A positive association 
is found between conservatism and 
the raw number of task contribu- 
tions. Finally, conservatism is posi- 
tively related to conformity; those 
who tend to conform to the opinions 
of others are more conservative or 
authoritarian. 

The measures of interpersonal 
sensitivity relate positively to both 
leadership and popularity. Both rela- 
tionships are of low magnitude, and, 
in the case of the latter, there is a 
possibility that the number of the re- 
sults which are spuriously positive is 
sufficient to cast doubt on the whole 
trend. 

In reviewing the results for the 
seven aspects of personality, refer- 
ence has been made to the percentage 
of the total number of results which 
are positive. In the majority of cases, 
when only the significant results are 
examined, the strength of the trend 
increases. Moreover, several rela- 
tionships have been examined in a 
sufficient number of studies to permit 
the use of the trend for a single study 
as the unit of research; in each case 
the proportion of studies yielding 
positive trends was significantly dif- 
ferent from chance. 








266 


A number of conditions of research 
are found to influence the relation- 
ship of intelligence, adjustment, and 
extroversion to leadership. When 
different techniques of measuring 
leadership, different populations, and 
groups of different sizes are used in 
the research, the relationships are al- 
tered. It appears to make no differ- 
ence to the relationship obtained 
whether the group members were 
acquainted with one another before 
the period of observation and meas- 
urement. It should be noted that in 
no case was the positive relationship 
of intelligence, adjustment, and ex- 
troversion to leadership reversed in 
direction. 

Throughout this review the results 
have been used to examine the direc- 
tion of the various associations be- 
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tween personality characteristics and 
measures of behavior or status. Occa- 
sionally, however, the results con- 
tained a sufficient number of correla- 
tions to afford some estimate of the 
magnitude of the relationship. In no 
case is the median correlation be- 
tween an aspect of personality cov- 
ered here and performance higher 
than .25, and most of the median cor- 
relations are closer to .15. 

In conclusion, it may be noted that 
the relationships reviewed are by no 
means the only ones to which atten- 
tion has been and should be directed. 
It is encouraging to note, however, 
that many clear and _ significant 
trends emerge when the body of re- 
search on these relationships is con- 
sidered as a whole. 
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In recent years, studies of cerebral 
organization in man have directed 
attention to the differential localiza- 
tion of learning and memory func- 
tions in the cerebrum (Milner, 1954, 
1958). Lashley’s (1929) early argu- 
ments in favor of mass action, though 
tacitly accepted, are seen to have lim- 
ited generality because they are 
based upon the effects of cortical ab- 
lations restricted almost exclusively 
to the rat. It has become increasingly 
important to coordinate the animal 
data and. attempt, once again, a rec- 
onciliation of the differing theoretical 
points of view. Whether the discrep- 
ancies of data can be accounted for 
on the basis of species differences in 
cerebral organization can only be 
judged on the basis of a systematic 
comparative study. Intermediate 
species have been neglected and the 
theoretical neurological issues hinge 
upon data largely restricted to rat 
and man. Only in the past decade 
has there been seen a great spurt of 
research on monkeys as an intermedi- 
ate phylogenetic group. 

Lashley’s main argument in sup- 
port of his theory of mass action has 
been the alleged nonspecific function- 


1 The experimental work reported herein 
was carried out at the Yerkes Laboratories 
of Primate Biology and at the Montreal 
Neurological Institute during tenure of a 
National Research Council Fellowship in 
the Medical Sciences. Preparation of the 
review was supported in part by research 
grant M1442 from the National Institute of 
Mental Health, Public Health Service, and 
in part from the State of Illinois Mental 
Health Fund Grant 1711. 


ing of sensory and motor tissue 
(1943). Recently, the present writer 
studied the effects of occipital lesions 
in the monkey, with particular em- 
phasis upon the effects on nonvisual 
as well as visual learning and re- 
tention (Orbach, 1955a, 1955b, 1959). 
These data will be presented in an 
attempt to fill the gap between rat 
and man. The review will focus on 
the anatomy and functional organ- 
ization of striate cortex in the mon- 
key. This will be followed by an 
evaluation of the comparative data 
on destruction of striate cortex in 
rat and other infraprimate species, 
monkey, and man. The core of the 
paper will review the nonvisual ef- 
fects of striate cortex lesions, but 
there will be included sufficient refer- 
ence to visual sequelae of the lesions 
to place the nonvisual core in per- 
spective. It will be concluded on the 
basis of these data that the theoreti- 
cal neurological issue devolves not 
simply upon species differences in 
functional organization of cortical 
tissue. Rather, the fundamental 
problem in the way of a reconcilia- 
tion of the differing points of view 
lies in a neglect of a precise definition 
of “‘psychological function.” 


Identification of Striate Cortex 


The cortical sector of the primate 
occipital lobe, known as the area 
striata (Elliot Smith), is considered 
one of the most highly differentiated 
regions of the entire cerebral cortex. 
The white stripe of Gennari, con- 
spicuous to the unaided eye even in 
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unstained tissue, is a remarkably re- 
liable criterion in its identification. 
Moreover, the striate area shows the 
best laminar differentiation of any 
cortical region (Bonin, 1942). Asa 
result, it is sharply delimited from 
the adjacent peristriate cortex. 
Nissl-stained material reveals that 
striate cortex is the most pronounced 
example of konio-cortex; it contains 
small cells throughout with few ex- 
ceptions and displays a broad inner 
granular layer, at least one-quarter 
the thickness of the cortex. In the 
monkey, the second and third layers 
are almost indistinguishable. Ac- 
cording to Bonin, the fourth layer is 
divided into two parts, an outer 
lighter stratum consisting mostly of 
granular cells, and an inner denser 
stratum. It contains the telodendria 
of specific afferents from the lateral 
geniculate bodies. The organization 
of the fourth layer with its outer band 
of Baillarger (the line of Gennari) 


makes its appearance so unique. The 
fifth stratum, the lightest of this area, 
consists of a sparse population of 
small pyramidal cells and occasional 


solitary cells of Meynert. The sixth 
layer forms a conspicuous band at 
the bottom of the cortex. It consists 
of the usual fusiform cells and gran- 
ules as well as solitary cells of Mey- 
nert. The reader is referred to Bonin 
(1942) for histological details. 

The surface topography of the 
brain of Macaca mulatta provides re- 
liable landmarks of the boundaries of 
striate cortex. The lunate and infe- 
rior occipital sulci represent the ante- 
rior and ventral margins of the lateral 
(opercular) striate cortex which ex- 
tends to within a millimeter or two of 
these sulci. There may be an acces- 
sory lateral calcarine sulcus but it is 
rarely more than superficial, in con- 
trast to the deep sulcus or sulcus- 
complex in the brain of Ateles which 
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contains almost one-quarter of the 
total striate cortex (Lashley, 1948). 
Most of the medial striate tissue is 
buried in the calcarine fissure and its 
superior and inferior branches. 

The distribution of striate cortex 
in relation to the remaining neocortex 
of orie macaque hemisphere is illus- 
trated more precisely in Fig. 1. The 
surface area of the cortex for each sec- 
tion was plotted in arbitrary units. 
In this hemisphere, total striate cor- 
tex was 10.6% of the total neocortex; 
its’ surface area was estimated as 575 
mm.? The tissue was distributed over 
the occipital region as follows: 


Lateral surface (from dor- 
sal convexity to inferior 
margin) 

Calcarine 
branches 

Medial surface 
carine cortex) 


34.6% 
fissure and 
48.4% 
(extra-cal- 
17.0% 


No correction was applied for dif- 
ferential shrinkage and distortion. 
These figures agree very closely with 
those reported by Filimonoff (1933) 
for cercopithecus, Bonin (1942) for 
cebus, Lashley and Clark (1946), 
Lashley (1948), and Chow, Blum, 
and Blum (1951) for spider monkey 
and macaque. 

Though defined cytoarchitectur- 
ally, the striate cortex has also been 
studied as: 

1. An afferent projection area 
where fibers originating in the lateral 
geniculate bodies terminate in an ac- 
curate point for point fashion (Polyak 
[1932], using Marchi technique and 
Walker [1938] using retrograde de- 
generation technique.) 

2. A cortico-fugal projection area 
sending fibers to the adjoining cortex 
(Bonin, Garol, & McCullough, 1942; 
Clark, 1941) and to subcortical 
nuclei such as the lateral geniculate 
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bodies and nuclei of the eye muscles 
(Mettler, 1935). 

3. The site of local action poten- 
tials evoked by photic stimulation of 
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4. Anelectro-stimulable area, stim- 
ulation of which produces predictable 
eye movements in the monkey 
(Crosby & Henderson, 1948; Walker 
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Fic. 1. CorticaAL PERIMETER IN ARBITRARY UNITS FOR SERIAL CORONAL SECTIONS OF ONE 


MAcAQuE HEMISPHERE. 


Perimeter was relatively constant between sections 37 and 48, and 


these 11 sections are accordingly omitted from the figure. 


circumscribed portions of the retina. 
Macular cortex only has been ex- 
plored and mapped in the monkey 
(Marshall & Talbot, 1942). The ex- 
tent to which single units in striate 
cortex respond to photic bombard- 
ment is still to be explored systemati- 
cally. 


& Weaver, 1940), and also vague 
visual impressions in conscious pa- 
tients (Foerster, 1936; Penfield & 
Jasper, 1954). 

These studies are incomplete and 
it is not yet possible to state with cer- 
tainty whether. all these methods 
trace boundaries which coincide. 
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However, no discrepancies have been 
reported and the available data sug- 
gest that all parts of striate cortex 
are structurally similar and partici- 
pate in the same function, namely, 
vision. 


Subdivisions of Occipital Cortex 


Elaborate regional subdivisions of 
striate cortex have occasionally ap- 
peared in the literature (Beck, 1934; 
Ngowyang, 1934; Solnitzky & Har- 
1946). One recent study by 
Solnitzky and Harmon attempted to 
relate structural characteristics such 
as thickness differences to habits 
of nocturnality and diurnality. In 
measurements ol 


mon, 


serial sections of 
their primate material, these workers 
found that the over-all thickness of 
the central sector was 45% greater 
than in the peripheral sector. How- 
ever, the lateral convexity of the 
specimen examined by Lashley and 
Clark (1946) was only 17% thicker 
than the cortex lining the walls of the 
the calcarine fissure. Moreover, it is 
well-recognized that cortex within a 
fissure tends to be thinner, probably 
as a result of mechanical forces alone. 

Another factor which contributes 
to the large apparent differences in 
cortical thickness is the angle of cut 
of the tissue. Coronal sections cut 
through the lateral occipital surface 
at a sharp angle, and at the same 
time through the medial surface more 
perpendicularly. If cortical tissue 
were cut at 45°, for example, the tis- 
sue would appear thicker, by a factor 
of 2 or 41%, than tissue equally 
thick but cut perpendicularly. 

On the basis of their review, Lash- 
ley and Clark concluded that ‘no 
valid evidence for the existence of 
structural and functional subdivi- 
sions of the area, other than those re- 
sulting from the topographic projec- 
tion of the retina, has been pre- 
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sented”’ (1946, p. 278). It seems un- 
likely that differences in over-all 
thickness have any functional signifi- 
cance. 

In contrast, regional differentia- 
tion of striate cortex based on a study 
of topographic projection and physi- 
ologic analysis has been amply con- 
firmed. The opercular cortex in the 
macaque is known to represent the 
region of greatest acuity (the inner 
eight degrees of the retina according 
to Marshall and Talbot [1942]), while 
calcarine cortex, by elimination, is 
regarded as mediating peripheral, 
scotopic vision. 

It is interesting to note that the 
cortical area of representation for the 
peripheral retina is larger than that 
for the macula. In Table 1 are listed 
estimates of the percentages of unde- 
generated neurons in the lateral ge- 
niculate bodies after massive resec- 
tions of striate cortex in two ma- 
caques. The only residual striate cor- 
tex was in the depth of the calcarine 
fissure, the area to which the periph- 
eral retina projects. Table 1 shows 
that the degeneration in the lateral 
geniculate body is more complete 
than expected on the basis of the ex- 
tent of striate cortex removed. These 
figures imply that the projection of a 
lateral geniculate neuron to the cal- 
carine fissure covers a larger surface 
area than the projection to the lateral 
surface. This conclusion was also 
reached by Chow, Bium, and Blum 
(1951) asa result of a different line of 
reasoning. If mass of residual striate 
cortex is substituted for surface area, 
the differences between cortex and 
lateral geniculates in Table 1 are re- 
duced, but the conclusion remains 
unaltered, that cortical representa- 
tion seems not to be proportional to 
use or acuity in the case of genicu- 
late-striate relationships. 

A band of cortex surrounding the 
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primary visual area (Areas 18 and 19 
of Brodmann; OB and OA of Econ- 
omo; visuopsychic areas of Camp- 
bell) has traditionally been regarded 
as a visual “‘association’”’ area. Sec- 
ondary disorders such as differential 
loss of color and depth perception, 
and visual agnosia have been as- 
cribed by clinicians to lesions in this 
area. On the one hand, electrical 
stimulation and  neuronographic 
studies tend to support this view 
(Bonin et al., 1942; Crosby & Hen- 
derson, 1948); on the other hand, the 
weight of the behavioral evidence of 
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some retardation in learning of color, 
shape, and pattern discriminations, 
but their reports lack histological 
verification of lesions. It should be 
noted that none of their animals 
failed to recognize food or other 
familiar objects in the home environ- 
ment. Thus, attempts to reproduce 
experimentally the symptoms de- 
scribed in the clinical literature have 
not been successful. The functions of 
peristriate cortex in the monkey re- 
main to be elucidated. 

In view of its remarkable histologi- 
cal and electrophysiological differen- 


TABLE 1 
RESIDUAL STRIATE CORTEX IN THE DEPTH OF THE CALCARINE FISSURE AND 


Left Hemisphere 


CORRESPONDING UNDEGENERATED LATERAL GENICULATE NEURONS 


Right Hemisphere 





Residual 
Calcarine 
Striate Cortex 


Subject 


Lateral 
Geniculate 


Cells 


Lateral 
Geniculate 
Cells 


Residual 
Calcarine 
Striate Cortex 





B3 2.4 
LC4 0 0 


0.58 


1.31 
0.37 


2.9 
2.8 





Note.— The entries are expressed as percentages of 575 mm.* and 1,000,000 respectively. 


the effects of removal of Areas 18 and 
19 in monkeys does not (Chow & 
Hutt, 1953). Lashley (1948) and 
Chow (1951) found virtually no im- 
pairment of visual abilities following 
prestriate cortex lesions. The mon- 
keys were tested pre- and postopera- 
tively on brightness, color, contour, 
and pattern discrimination, but only 
one of 10 monkeys showed retarda- 
tion in relearning differential re- 
sponses to colors and patterns. These 
results do not support the hypothesis 
of a separate visual integrative center 
in prestriate tissue. A similar lack of 
postoperative effect was reported by 
Riopelle et al. (1951) and Meyer et 
al. (1951). In contrast, Ades (1946) 
and Ades and Raab (1949) did find 


tiation from the remaining neocor 
tex, it is surprising to find claims that 
striate cortex and, by implication, 
peristriate cortex, participate in non- 
specific, nonvisual functions. The 
following sections will attempt to 
show that the behavioral evidence 
strongly suggests nonvisual as well 
as visual functioning of occipital cor- 
tex. 


BEHAVIORAL EFFECTS OF REMOVAL 
OF STRIATE CORTEX 

Studies of neocortical areas have 
given evidence for a precise struc- 
tural and functional differentiation 
of striate cortex. At the same time, 
there has been revealed for this cere- 
bral area a curious lack of functional 
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specificity. The behavioral work sug- 
gesting nonvisual functioning of stri- 
ate cortex has been limited almost 
exclusively to the rat, and this ani- 
mal has proven admirably suited for 
these ablation studies. However, 
there are dangers in generalizing 
from rat to man; and this had led, 
during the past two decades, to the 
increasing use of infrahuman_pri- 
mates, especially monkeys, in similar 
studies of cortical organization. Up 
to the present, little effort has been 
made to coordinate and integrate the 
ablation data available for these spe- 
cies. Though the focus of this review 
is on monkey and rat, selected studies 
of cat, dog, and man will be cited to 
complete the picture. 


Visual Effects 
The 


early ablation studies by 


Flourens (1824) first established that 
vision depends upon the integrity of 
the cerebral cortex (in pigeons, cats, 


and dogs). With improved surgical 
techniques, more circumscribed corti- 
cal lesions were made and the results 
suggested a coincidence of the ‘‘visual 
area”’ with the histologically defined 
area striata (Henschen, 1896; Luciani, 
1884; Munk, 1881; Schafer, 1888: 
Wilbrand, 1890). Controversies in 
the historical development of this 
view are reviewed by Marquis (1934). 

In the rat, it is now well-estab- 
lished that complete destruction of 
striate cortex abolishes the capacity 
for detail vision (Lashley, 1931). Ab- 
lation of any other cortical sector has 
no effect on visual performance. It 
has also been shown for the rat that 
small remnants of intact striate cor- 


tex, tissue representing the binocular 
field, can mediate visual sensitivity to 
details (Lashley, 1939). In regard to 
brightness, the data are less clear. 
The operated rat has no difficulty in 
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the light and dark 
compartments of the Yerkes box. 
Even with total striate cortex re- 
movals, his error scores do not differ 
from those of the normal rat. Buta 
more recent analysis of the effects on 
the preoperatively established light- 
dark habit indicates that, though 
subtotal lesions are ineffective in dis- 
turbing the habit, complete removals 
abolish it (Lashley, 1935b). In gen- 
eral, a restricted sector is responsible 
for sensitivity to visual details, 
whereas any small portion of striate 
cortex can mediate the light-dark 
habit (Lashley, 1935b). In the case 
of detail vision, it is locus and not 
mass that is important; yet mass and 
not locus seems critical for brightness 
vision. 

Similar ablation studies of striate 
cortex have been performed using 
cat, dog, and monkey (Kluver, 1941; 
Marquis, 1934; Marquis & Hilgard, 
1937; Smith, 1937). As in the rat, 
visual discrimination depends upon 
the integrity of striate cortex and 
upon no other cortical region, with 
the exception of temporal lobe tissue 
in the monkey (Milner, 1954). (This 
exception, inferior temporal neocor- 
tex, cannot be implicated in vision as 
a primary projection area [Ades & 
Raab, 1949; Orbach & Fantz, 1958].) 
In both cat and dog, bilateral re- 
moval of the occipital lobes abolishes 
the pre-established light-dark habit 
but not the ability to form this habit 
postoperatively. Though a case may 
be made for the phylogenetic corti- 
calization of visual function (Mar- 
quis, 1934), the available data indi- 
cate no discontinuity with respect to 
striate cortex functioning in the 
mammalian series. The most defini- 
tive study of residual visual capac- 
ities in the monkey is that of Kluver 
(1941). He concluded that monkeys 


distinguishing 
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with total striate cortex removals 
were able to discriminate visually 
only on the basis of the total amount 
of light entering the eyes. The same 
conclusion can be drawn from the 
visual conditioning studies. Both 
dog and monkey have been shown 
to learn and retain simple and dif- 
ferential instrumental conditioned re- 
sponses after bilateral striate cortex 
removals (Marquis & Hilgard, 1937; 
Wing & Smith, 1942). 

Four monkeys with massive bilat- 
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ual reflexes, pupillary, optokinetic, 
as well as the palpebral responses and 
spontaneous ocular movements were 
observed in all four monkeys. It was 
not possible to test acuity with the 
usual string tests or depth perception 
in the monkeys with larger lesions. 
Ocular movement was seldom elic- 
ited. 

Formal training and 
vealed the following: 

1. The preoperatively established 
light-dark habit was lost but could 


testing re- 


TABLE 2 


Licut-DarRK REACTION 


Initial Learning 
Subject 


Trials Errors 


120 
124 
234 
608 


38 
23 
92 
212 


O1 
H2 
B3* 
LC4* 


Note 
employed 


Postoperative 
Retention 


Preoperative 
Retention 





Errors 
21 
60 

146 
353 


Trials and errors to meet the criterion of 90% correct within a session. Noncorrection technique was 
Two points of light, adjacent to the two food wells, served as visual cues 


The left light, when on, 


indicated that food would be found in the left well; the right light that the right well was baited. 
* Subjects B3 and LC4 were dark adapted postoperatively before they met the criterion. 


eral striate cortex removals were 
studied for visual status by the pres- 
ent writer. Two of the monkeys had 
partial striate cortex resections in- 
volving the entire lateral occipital 
cortex and pole. The other two mon- 
keys had more complete striate cor- 
tex resections involving the calcarine 
fissure and all tissue caudad to the 
lunate and parieto-occipital sulci. 
Estimates of undegenerated lateral 
geniculate neurons in these two mon- 
keys are listed in Table 1. 

These monkeys’ showed  pro- 
nounced visual field defects. Vision 
was only occasionally detected in the 
dorsal field in the two monkeys with 
larger lesions. Nevertheless, the vis- 


reacquired after considerable 
postoperative training (see Table 2). 
Subject LC4, with no more than a 
tiny remnant of striate cortex in the 
calcarine fissure of one hemisphere, 
and subject B3 reacquired the habit 
only after dark adaptation and train- 
ing in darkness. Since none of the 
monkeys was completely insensitive 
visually, lack of retention is attrib- 
uted to the extensive scotomata to 
which the monkeys had to adjust and 
to a corresponding impairment in 
acuity and visual attention. These 
results support Kluver that occipi- 
tally lobectomized menkeys retain 
the capacity to respond differentially 
to total light entering the eyes. 


be 
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Fic. 2. PERFORMANCE OF COLOR DISCRIMINA- 
TION AS A FUNCTION OF ExposuRE TIME, FOR 
lwo Monkeys, O1 anp H2, Fottowinc Bi- 
LATERAL REMOVAL OF THE OccCIPITAL OPER- 
cuLcum. Red and green circles of light were 
projected on white plaques. 


2. Color and form discriminations 
could be made by monkeys with re- 
movals restricted to the occipital 
operculum, and responses were effec- 
tive when the stimuli are exposed 
tachistoscopically for as short an in- 
terval as 10 msec. The performance 
curves are shown in Fig. 2. 

The finding that the monkeys with 
more complete striate cortex lesions 
met the criterion of habit acquisition 
only after prolonged dark adaptation 
appears to be related to Kluver’s 
(1941) observations that his oper- 
ated monkeys failed to work in a 
normally lit room and to Smith’s 
(1937) observations that his operated 
cats showed disturbances in the abil- 
ity to discriminate intensity differ- 
ences under conditions of increased 
illumination. Accordingly, dark ad- 
aptation may be an important con- 
dition in the evaluation of the post- 
operative visual capacities of mam- 
mals. 

Early in the present century, Franz 
(1911) reported that monkeys with 
occipital ablations were able to re- 
spond effectively to color cues. It is 
now clear from an examination of his 
anatomical diagrams that the lesions 
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spared a large portion of striate cor- 
tex. Subtotal lesions in the monkeys 
of the study reported here also failed 
to result in disturbances in color dis- 
crimination. Despite the destruction 
of macular vision plus scattered pe- 
ripheral field defects and a correspond- 
ing impairment in acuity, these mon- 
keys retained a remarkable ability to 
solve the visual tasks. Similarly, 
Harlow (1939) has shown that the 
homonymous hemianopia resulting 
from unilateral occipital lobectomy 
is compensated for as the monkey is 
given the opportunity to develop new 
visual fixations and that pattern 
discrimination could be reinstated. 
The clinical reports have empha- 
sized disturbances of attention fol- 
lowing trauma to the occipital region 
(Fuchs, 1920; Gelb & Goldstein, 
1920; Poppelreuter, 1917). To judge 
from the short latency of response 
and rapidity of learning, no such dis- 
turbances appeared in the monkeys 
of the present study. This was 
equally true of the visual and nonvis- 
ual tasks listed below. Added to this, 
the tachistoscopic studies indicated 
no disturbance in ‘‘speed of recogni- 
tion” of colors and forms. An impair- 
ment resembling that reported for 
man was not observed in the monkey. 


Nonvisua! Effects and the Theory of 
Mass Action 

The view that cortical areas have a 
general as well as a specific function 
was elaborated by Flourens (1824), 
who regarded nervous tissue as form- 
ing a unitary system. This emphasis 
on the psychodynamic inter-related- 
ness of different parts of the brain 
served as a reaction against the view 
of the nonexperimental phrenologists 
and preceded the modern conception 
of “localization of function’’ in the 
cerebrum. 
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Studies of the maze performance of 
rats with cortical lesions led Lashley 
(1929) to question the generality of 
the localization hypothesis. Though 
his interpretation of mutual facilita- 
tion of parts of the brain has been 
challenged (Hunter, 1930), the em- 
pirical relationship between efficiency 
of performance and extent of cortical 
destruction remains to be integrated 
into a connectionistic framework 
(Lashley, 1931a). The interpretation 
favored by Hunter (1932) is that 
larger lesions encroach upon more 
sensorimotor tissue, thus reducing 
the number of sensory cues available 
to the rat. This interpretation as- 
sumes that mastery of the maze de- 
pends upon the integrity of the vari- 
ous sense modalities. The evidence 
for this assumption is conflicting. 
Watson (1907) found that each of the 
peripheral end organs may be de- 
stroyed one at a time without serious- 
ly disturbing maze learning ability. 
It is well-known, however, that visual 
cues are more critical in the learning 
of the elevated maze as compared 
with the enclosed maze (Tsang, 
1934, 1936). Moreover, animals vary 
among themselves in the extent to 
which they depend upon cues from 
the various sense modalities (Den- 
nis, 1929; Finley, 1941; Krechevsky, 
1935). Further, Honzik (1936) has 
shown that combinations of sensory 
loss have a more deleterious effect 
than unimodality deprivations. (See 
also Casper [{1933].) The problem of 
sensory control in the learning of the 
maze has not yet been satisfactorily 
solved. A more relevant question for 
the problem at hand is to what extent 
the established maze habit is sensorily 
controlled. In any case, Hunter's in- 
terpretation is virtually ruled out by 
the evidence that primary sensory 
tissue is involved in more general 
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nonspecific functioning. 

The evidence for rat. In his 1929 
monograph, Lashley reported that 
peripheral sensorimotor deprivation 
has a less deleterious effect upon 
maze-running efficiency than does 
corresponding cortical damage of 
sensorimotor tissue. Peripheral de- 
struction of proprioceptive and visual 
mechanisms (Lashley, 1929; Lash- 
ley & Ball, 1929) and motor incoor- 
dination due to noncortical interfer- 
ence (Lashley & McCarthy, 1926) all 
had negligible effects on maze per- 
formance as compared with the ef- 
fects of cortical removals. For exam- 
ple, ocular enucleation alone had lit- 
tle or no effect on the retention of the 
enclosed maze habit. However, sub- 
sequent occipital removals had a pro- 
nounced effect in disrupting the 
habit (Lashley, 1929). This was in- 
terpreted to mean that it was not the 
loss of vision per se or the elimination 
of visual cues alone that produced 
loss of the maze habit in cortically 
blinded rats but that, in addition, an 
associative mechanism must have 
been affected as a result of the de- 
struction of striate tissue. 

There followed a series of investi- 
gations designed to study more fully 
the effects of peripheral and cortical 
sense privation on problem solution 
in the rat. It is convenient to review 
these studies under the following 
headings: 1. type of task, 2. post- 
operative initial learning and reten- 
tion, 3. peripheral plus central de- 
struction, 4. age, 5. extent of lesion. 

1. Type of task. Cortical insult 
has resulted in more pronounced de- 
terioration as compared with periph- 
eral sense privation for the enclosed 
maze (Lashley, 1943; Tsang, 1934, 
1936), the elevated maze (Tsang, 
1934, 1936), and, less strikingly, for 
the latch box with latches of a par- 
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ticular complexity (Lashley, 1935). 
The maze pattern used was always 
Lashley’s Maze 3 (1929). These are 
all tasks which presumably involve a 
multiplicity of sensory cues. Pickett 
(1952), using a unimodality maze 
(kinesthetically cued), was unable to 
demonstrate any effects attributable 
to posterior lesions. Similarly, simple 
discrimination habits based on reac- 
tion to light and darkness are un- 
affected by extrastriate cortex lesions 
(Lashley, 1929). When light and 
darkness serve as cues at successive 
choice points of a maze, however, the 
established habit is abolished by 
striate cortex lesions (Ghiselli, 1938). 
Thus, it appears unlikely that only 
multiple-cued tasks are affected by 
cortical destruction at various loci. 

Using a closed field “intelligence 
test’’ for rats, Lansdeil (1953) re- 
ported marked effects oi posterior le- 
sions and no effects following anterior 
lesions. Performance on this task ap- 
pears to be visually guided and the 
deterioration can be attributed solely 
to impaired vision. 

2. Postoperative initial learning 
and retention. The relationship be- 
tween efficiency of performance and 
size of lesion was found to hold for 
postoperative learning as well as 
for postoperative retention (Ghiselli, 
1938; Lashley 1929). Accordingly, 
both learning and retention should be 
affected to a greater extent by corti- 
cal removal than by corresponding 
peripheral sense privation. In gen- 
eral, this has been found to be true. 
Lashley has demonstrated habit loss 
for enclosed maze-running (1929, 
1943), and learning impairment for 
latch box solution (1935). Tsang 
(1934, 1936) has demonstrated both 
habit loss and learning impairment 
for the enclosed and elevated mazes. 
In most cases, the effect appears to 


J. ORBACH 


be more pronounced for postopera- 
tive retention. (Compare Lashley 
[1943] and Tsang [1934].) 

3. Peripheral plus central destruc- 
tion. Though peripheral blinding ap- 
pears to have a negligible effect on 
enclosed maze performance, the ef- 
fect of combined peripheral plus cor- 
tical blinding is more pronounced 
than the effect of cortical blinding 
alone (Tsang, 1934). The interpre- 
tation for this is obscure. One possi- 
bility is that cortically blinded rats 
are more dependent upon visual cues 
which their residual brightness vision 
affords (general directional cues, for 
example) than are normal or enucle- 
ated rats. 

4. Age. Ocular enucleation just 
after birth again appears to have a 
negligible effect on enclosed maze 
proficiency when the rats are tested 
some months later. Subsequent stri- 
ate cortex removals produce the ex- 
pected deterioration (Tsang, 1936). 
These results were used as an argu- 
ment against the interpretation that 
striate cortex mediates a system of 
visual habits built up during the pro- 
longed visual experience preceding 
the experiment and that these habits 
serve as a frame of reference for spa- 
tial orientation. 

Tsang has shown that occipital le- 
sions produced just after birth lead to 
less pronounced maze-running defi- 
ciency than similar lesions produced 
in the mature rat (Tsang, 1937). It 
is beyond the scope of this review to 
emphasize the theoretical importance 
of these data. (See Hebb [1949] for a 
treatment of the age factor.) 

5. Extent of lesion. In view of the 
complex topography of the occipital 
region of the rat, it is virtually im- 
possible to produce large lesions re- 
stricted to striate cortex alone. Most 
prone to accidental damage are the 
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adjacent auditory cortex, the retro- 
splenial areas, the underlying hippo- 
campal lobes and subicular areas. 
Finley (1941) criticized Lashley’s 
earlier studies on the grounds that 
his lesions invaded more than one 
functional area of the cortex. She re- 
ported an experiment which was in- 
terpreted as showing that destruction 
of the visual cortex alone produces no 
more disturbance of maze perform- 
ance than does peripheral blinding. 
However, her lesions were for the 
most part small, involving a fraction 
of striate cortex, and her data can be 
harmonized with the known fact that 
small lesions anywhere in the cere- 
brum produce little or no disturbance 
of maze performance (Lashley, 1929). 

In a later study, Lashley (1943) 
reanalyzed the effects of accidental 
damage to extrastriate tissue. He 
concluded that ‘in no case is there a 
reliable difference between the scores 
of animals with lesions in a particular 
structure . d those without.... If 
the sever terioration of the cases 
with destr: in of the occipital cor- 
tex is to be asc :bed to the damage to 
such nonvisua: structures, then no 
one seems to contribute more than 
any other to the efficiency of per- 
formance” (p. 451). His analysis did 
not disclose any evidence of a cumu- 
lative effect of minor damage to a 
number of structures. 

Rollin’s (1955) recent report is sub- 
ject to the same criticism levelled at 
Finley, namely, that his lesions were 
in many cases too small. Lashley has 
emphasized repeatedly that lesions 
involving less than 10% of the rat 
cortex do not produce appreciable ef- 
fects on maze performance. Of 22 ex- 
perimental subjects, Rollin included 
six with posterior lesions involving 
4.5, 6.0, 8.4, 8.5, 8.6, and 8.8% of the 
cortex. It is not at all surprising to 


281 


find that these rats made strikingly 
better scores than the rest of the 
group. The writer was able to select 
by inspection of Rollin’s anatomic 
chart no more than 10 rats which 
would be roughly acceptable on the 
basis of the following criteria: (a) at 
least 50% of striate cortex of each 
hemisphere was involved in the lesion 
and (6) at least 10% of the entire 
neocortex was damaged. These 10 
rats (24, 27, 42, 50, 60, 68, 81, 98, 155, 
and 161) made markedly inferior 
scores as compared with Rollin’s un- 
acceptably lesioned rats or his enu- 
cleated rats. A ¢ test reveals that the 
difference between the dichotomized 
experimental group, the rats with ac- 
ceptable lesions compared to the rats 
with unacceptable lesions, is signifi- 
cant at the .01 level of confidence. 
Thus, a reanalysis of Rollin’s data 
renders his experiment indecisive and 
even supports Lashley’s position that 
striate cortex lesions have an adverse 
effect upon efficiency of maze per- 
formance.” 

The evidence for monkey. In the 
monkey, effects of striate cortex le- 
sions have heretofore been studied 
with respect to vision only (Kluver, 
1941). Of special interest, however, is 
Kluver’s observation that compari- 
son activity in choosing between dis- 
criminanda (a kind of VTEing in the 
monkey) is impaired postoperatively. 
He states: ‘‘We have found .. . that 
the removal not only of the striate 
areas, but also of other cortical areas 
may lead, not to a loss of the previ- 
ously established differential response 
but merely to a temporary loss or 


2 The above criteria are the writer's own 
and obviously do not derive from the theory 
of mass action. Rollin’s criticism of Lash- 
ley’s reasoning leading to the conclusion that 
extravisual areas damage has no effect upon 
performance appears quite justified 
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marked disturbance of the compari- 
son behavior’ (Kluver, 1942, p. 263). 
Such an impairment might be ex- 
pected to appear following striate 
area lesions on nonvisual tasks as 
well. 

The experiments to be reported 
herein were undertaken to study the 
nonspecific effects of striate cortex le- 
sions in the rhesus monkey. Assum- 
ing continuity of cerebral organiza- 
tion from rat to monkey, and, in view 
of the pronounced postoperative 
maze disturbances in the rat (inter- 
preted as dementia by Tsang and loss 
of nonspecific facilitation by Lash- 
ley), it seemed reasonable to expect 
behavioral effects of a similar magni- 
tude in the monkey. The attempt to 
produce these disturbances in the 
monkey made it necessary to ana- 
lyze the functions involved in those 
tasks which were diagnostic of deficit. 
Solution of the maze and latch box 
appear to have the following aspects 
in common: 1. Their solution does 
not depend upon the integrity of any 
one sense modality. Instead, solu- 
tion appears to be governed by a mul- 
tiplicity of cues. To what extent the 
habits are sensorily and centrally 
controlled has never been satisfac- 
torily established. 2. A corollary is 
that the number of sensory and 
motor items to be associated appears 
in each case to be many. 3. Both the 
maze and latch box depend, for solu- 
tion, upon a _ general orientation 
in space and a motor coordination 
commensurate with this orientation. 
Both prescribe a definite path from 
starting box to goal. Thus, a ‘‘sense 
of direction”’ appears to be involved. 
4. Both require a relatively involved 
motor sequence. 

The battery of nonvisual tests se- 
lected included simple discrimina- 
tions (somesthetic and auditory), 
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tests of generalization and transfer 
(in somesthesis) , and tests of ability to 
respond differentially according to 
context (delayed alternation and con- 
ditional reaction). These tasks were 
chosen on the basis of their proven 
value in disclosing behavioral dis- 
turbances following cerebral lesions 
in the monkey (Blum, 1951; Chow, 
1951). However, none of these tests 
was judged to be comparable in all 
respects to the enclosed maze in re- 
quirements for solution. A duplicate 
of Lashley’s maze was considered, 
but the idea was abandoned because 
the apparatus seemed poorly adapted 
to the manipulatory skills of the 
monkey. Instead, a stylus maze 
duplicating the pattern of the loco- 
motor maze used by Lashley (Maze 
3), was included in the battery (Fig. 
3). Four monkeys learned these 
tasks in total darkness to insure that 
response would be controlled by non- 
visual cues. Observation was possible 
with the use of a snooperscope, a de- 
vice which converts infrared light to 
visible light seen by the experimenter 
only (Orbach & Chow, 1959). Preop- 
erative retention scores were obtained 
and served as a base line to which 
postoperative retention scores were 
compared. 

The operation appeared to have no 
effect on the nonvisual behavior of 
any of the monkeys: postoperative 
and preoperative retention scores 
were quite comparable (Table 3). 
One monkey with a large lesion had 
difficulty in meeting the criterion on 
the various delays of the alternation 
problem and on the somesthetic ob- 
ject discrimination, but performance 
by the others was unimpaired. It is 
especially to be noted that the stylus 
maze habit was well retained by all 
four monkeys. Nothing resembling a 
transient loss of comparison behavior, 
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StyLus Maze. The monkey was required to free the stylus without entering the culs 


de sac in order to take food from it. True path was 35 inches long. 


described by Kluver in his occipital 
lobectomized monkeys, was noted 
even during the very first post- 
operative session. Lashley’s conten- 
tion that striate cortex exerts a facili- 
tative action on other regions of the 
brain received no support from these 
studies. 

The possibility that the use of a 
locomotor maze instead of a stylus 
maze might have affected the results 
and conclusions of the experiment 
prompted the writer to return to the 
idea of using a locomotor replica of 
Lashley’s Maze 3. An apparatus, 
suitable for monkeys, was _ con- 
structed. Five naive rhesus monkeys 
and one sophisticated one were se- 
lected as subjects. The procedure 
followed Lashley’s in every detail. 
The monkeys learned to traverse the 
maze errorlessly, after which they 


were peripherally blinded. They were 
enormously affected by the lack of 
vision but eventually reached the 
same pre-established level of accura- 
cy. Following a two-week rest inter- 
val, retention of the habit was deter- 
mined (again used as base line to 
which postoperative retention was 
contrasted). Large occipital lesions 
were produced, involving virtually 
the entire striate cortex. Testing 
commenced two weeks after opera- 
tion in each case. 

The unilateral lesions appeared to 
have no effect on the maze habit, 
whereas bilateral occipital lesions 
(produced in one or two stages) had a 
consistently adverse effect on maze 
performance. All monkeys made a 
larger number of errors and traversed 
the maze more slowly after both 
hemispheres were involved in the le- 
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TABLE 3 
PERCENTAGE SAVINGS IN RELEARNING AS COMPARED WITH INITIAL LEARNING 





Small Lesions Large Lesions 








Task Subject O1 Subject H2 Subject B3 Subject LC4 





Trials Errors Trials Errors Trials Errors Trials Errors 





Multiple cue somesthetic 100 100 100 100 100 100 100 +=100 


discrimination (98) (99) (92) (92) (92) (91) (62) (54) 
Somesthetic size discrimi- 100 100 80 82 100 100 100 100 
nation (92) (82) - (100) (100) (—48) (4) 
Size transfer series 76 86 88 90 69 77 89 95 
Somesthetic form discrimi- 86 78 75 91 83 92 59 80 
nation — — —- _- -- -- (79) (91) 
Somesthetic object discrim- 100 100 33 67 0 —200 90 75 
ination (10) (43) (—89)(—100) (83) (50) (80) (50) 
Somesthetic object discrim- 99 99 33 36 95 93 98 94 
ination: first reversal (92) (90) (69) (71) (55) (71) (78) (84) 
Conditional reaction 100 100 63 58 96 91 95 95 
(88) (88) (50) (33) (77) (82) (76) (77) 
Reversals 97 20 92 70 
(89) (—20) (83) (55) 
Auditory localization 100 100 100 100 — _ — — 
(96) (69) — -_ wen ~ — som 
Simple alternation 100 100 _— — 87 88 100 =100 
(100) (100) _ —_ (93) (88) — — 
Delayed alternation 
5 seconds 58 45 — -— a « 33 37 
10 seconds 100 100 _— _ ® « 100 100 
Stylus maze 96 99 97 99 98 99 79 94 
Time 99 99 99 95 














Note.— Postoperative and, in parentheses, preoperative savings in relearning each task included in the battery 
by all four monkeys 

* Indicates that initial learning scores were perfect. Percentage savings in relearning was therefore indeterminate. 
Only in the case of performance by Subject B3 on the delayed alternation was deficit suggested. 
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sion (Orbach, 1959). Disturbances 
were in no way as striking as those re- 
ported for the rat, but the inefficient 
maze performance was in marked 
contrast to the effective performance 
on the battery of nonvisual tasks and 
the stylus maze used previously. 
Confirmation of these facts was pro- 
vided by one of the maze-deteriorated 
monkeys who learned and was tested 
on a number of the nonvisual dis- 
crimination tasks, none of which suf- 
fered as a result of the operation. 
In summary, the data indicated 
the following: (a) Nonvisual discrimi- 
nations of varying degrees of com- 
plexity and stylus maze performance 
are not affected by bilateral striate 
cortex lesions. (b) Locomotor maze 
performance suffers as a result of the 
removals. The monkeys do not ap- 
pear “demented,” nor have they 


completely lost the maze habit, since 
some show large savings in relearn- 
ing the maze. 


This result is to be 
contrasted with the more deteri- 
orated maze performance reported 
for the rat; and with the lack of 
effects on discrimination tasks of 
varying complexity in the monkey. 
(c) The differential effects summa- 
rized under (a) and (6) have been re- 
corded in a single monkey. 

The discrepancy between the data 
for locomotor and stylus mazes is 
puzzling. The requirements for solu- 
tion of these two tasks are apparently 
different and reflect different neural 
mechanisms. The locomotor maze 
requires a shift in body position and, 
in the absence of vision, prescribes 
the learning of a frame of reference 
for orientation. The stylus maze, on 
the other hand, permits the use of 
the body as a frame of reference. 
These data, in combination with the 
corresponding data for the rat, sug- 
gest that lesions affect nonvisual ori- 
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entation involving a locomotor se- 
quence.® 

There is no way of ruling out the 
possibility that the disturbance of 
locomotor maze performance is re- 
lated to the large peristria*e cortex 
lesions and not at all (or only partly) 
to the removal of “primary visual” 
cortex. if this should eventually 
prove to be the case, it will provide 
additional evidence opposing the tra- 
ditional view that peristriate cortex 
constitutes a visual “association” 
area in the monkey. 

The evidence for man. To the infra- 
human experimental evidence can be 
added the scattered clinical reports 
of intellectual impairment following 
damage to the occipital lobes. These 
reports can only be regarded as sug- 
gestive because the anatomic data 
are often incomplete or lacking. Dis- 
turbances in ‘‘attention’’ have been 
emphasized by Poppelreuter (1917), 
Fuchs (1920), and Gelb and Gold- 
stein (1920) as a major symptom fol- 
lowing gun-shot wounds in the oc- 
cipital region. Kluver (1927) has re- 
viewed the studies up to 1927 of vis- 
ual functioning following trauma to 
the occipital cortex. It is possible to 
reinterpret some of the evidence in 
terms of “general dementia.’’ Some 
years ago, German and Fox (1934) 
published the case history of a young 
woman who was operated for the re- 
moval of a glioblastoma in the left oc- 
cipital lobe. Following excision of the 
lobe, which included Brodmann’'s 
Areas 18 and 19 in addition to 17, 
the patient showed deficiency in all 
tests involving ‘‘vocal and manual 
reproduction of visual experiences.” 
Visual recognition was unimpaired. 


* Relative difficulty of the two mazes can- 
not be judged on the basis of the present data 
because the precise conditions of adaptation 
and testing were not equivalent. 
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In addition to the impairment of 
intellect as a sequel of cerebral le- 
sions, there are numerous case re- 
ports of disorientation in space. 
[hese disturbances vary from defec- 
tive localization of objects, confusion 
of right and left, misconception of 
place and time associated with con- 
fusiona! states, neglect of half the 
body and of external space, to 
disturbances in following habitual 
routes. The reader is referred to 
Semmes et al. (1955) for the clinical 
references and to Teuber (1955) for 
an evaluation of the effects of occipi- 
tal lesions in man. Teuber empha- 
sizes that vision in the presence of 
focal lesions in the central visual 
mechanism may be altered in a com- 
plex manner which is not revealed by 
the usual methods of plotting scoto- 
mata and giving acuity scores. His 


interpretation is dual and comple- 
mentary: first, that central lesions 
may produce a semblance of agnosia 
but this effect does not really require 


the assumption that higher aspects of 
vision are selectively impaired; and 
second, that lesions of the projection 
system transcend primary sensory 
processes, that receptive cortex may 
have more than a receptive function. 

There has been one recent attempt 
to apply a maze-like task in the study 
of the sequelae of brain damage in 
man (Semmes et al., 1955). The sub- 
vects were men who had sustained 
penetrating injuries of the brain in 
battle. They were given the task of 
locomoting along a path indicated on 
a map. The principal finding was 
that the performance of the group 
with parietal lobe lesions was signifi- 
cantly inferior to that of a control 
group with peripheral injury and to 
that of the brain injured group with- 
out parietal lesions. Some of the men 
in the latter group sustained occipital 
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injury. It is not possible to evaluate 
these results in relation to the prob- 
lem of nonvisual functioning of stri- 
ate cortex without precise informa- 
tion of the locus of the lesion. 

Some years ago, Levine (1952) re- 
ported an analysis of intellectual per- 
formance by a group of 20 soldiers 
suffering from trauma to the occipital 
lobes. Levine was able to compare 
posttrauma scores on the Wechsler- 
Bellevue with pretrauma scores on the 
AGCT. He interpreted the differ- 
ence in scores as indicating deteriora- 
tion on most subtests of the Wechs- 
ler-Bellevue. Largest deterioration 
scores appeared on tests of digit span 
and arithmetic. These results take on 
added significance when they are 
compared with the less marked de- 
terioration scores of 118 peripherally 
blinded men in the same study. 
Again, the importance of this report 
is limited by the fact that the precise 
locus and extent of the cortical dam- 
age could not be estimated. In all 
such cases, nonstriate cortex was al- 
most certainly involved. 


“FUNCTION” AND THE LOGIC OF 
THE ABLATION METHOD 

There are certain difficulties in the 
use of the ablation method that im- 
pose limitations on the interpretation 
of the experimental results (Chow & 
Hutt, 1953) and the data of non- 
visual functioning of striate cortex 
reported here provide an excellent 
demonstration of this. Let us sup- 
pose we had available to us the data 
that nonvisual discrimination and 
stylus maze performance are not af- 
fected by the operation. Can we con- 
clude that striate cortex does not par- 
ticipate in the integration of non- 
visual behavior in normal monkeys 
or, for that matter, in operated mon- 
keys? Clearly, the locomotor maze 
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data do not support such a conclu- 
sion. Alternatively, let us suppose 
that we had available to us the data 
that nonvisual maze performance is 
affected by the operation. Can we 
conclude that striate cortex is the 
only area mediating successful per- 
formance on the maze? Even with 
histological verification of the lesion, 
the possibility that other areas have 
been rendered nonfunctional by the 
‘operation (trophic disturbances, dias- 
chisis, etc.) cannot be ruled out and 
so the results of the experiment might 
have no direct bearing on the func- 
tional organization of striate cortex. 
Moreover, the data presented here do 
not begin to suggest a mechanism of 
function of striate cortex. The neu- 
ronal circuitry involved can only be 
determined by applying methods 
other than gross ablation. Finally, 
the behavioral disturbance can be 
specified with any degree of accuracy 
only after a thorough analysis of the 
tests administered. 

The major shortcoming in the in- 
terpretation of testing data both in 
the clinic and laboratory is a lack of 
understanding of the requirements 
for solution of the tests administered. 
This was shown in the paradoxical in- 
consistency of effects on locomotor 
and stylus mazes. A preliminary at- 
tempt was made to resolve the in- 
consistency by specifying the differ- 
ences between the two tasks in re- 
quirements for solution: one task, 
the locomotor maze, demands the de- 
velopment of a frame of reference for 
orientation; the other, the stylus 
maze, permits the use of the body as 
a frame of reference. The differences 
in “function’”’ remain to be eluci- 
dated. The same points have been 
made elsewhere in relation to the de- 
layed response test and frontal lobe 
damage (Orbach & Fischer, 1959). 


287 


Related to the lack of understand- 
ing of test requirements is the in- 
accurate and inconsistent use of the 
concept “function.’’ Consider once 
again the results that have been pre- 
sented and emphasized in this review, 
that nonvisual retention disturbances 
following removal of striate cortex 
were found to be pronounced in the 
rat but that attempts to demonstrate 
effects of a similar magnitude in the 
monkey ended either in failure (stylus 
maze) or only partial success (loco- 
motor maze). To what can the dis- 
crepancy of data between the two 
species be ascribed? 

1. Species differences in cortical or- 
ganization. In the rat, monkey, and 
man, the area striata appears to be 
topologically related to the lateral 
geniculate body and to the retina 
(Brouwer, 1927). There can be no 
doubt that this cortical area is spe- 
cialized to participate in vision. 
What does remain in doubt at pres- 
ent is the degree of specialization. In 
the rat, specialization appears to be 
incomplete, as evidenced by the fact 
that learning ability and retention 
are impaired (as well as visual capac- 
ities) when the striate areas are de- 
stroyed. Specialization appears to be 
more nearly complete in the monkey. 

2. Quality of lesions. There has 
been some discussion in the literature 
whether different surgical techniques 
of cortical destruction can influence 
the outcome of the operation. Pick- 
ett (1952) produced some of his le- 
sions by thermocautery, others by 
aspiration. Results of the two meth- 
ods did not prove to be significantly 
different. Rosner (1953), in inter- 
preting the difference in performance 
between his and Lashley’s rats, sug- 
gested that cautery may have effects 
extending beyond the bounds of the 
primary lesion. The differences in ef- 
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fect between a clean and scar-form- 
ing have been emphasized 
in the clinical literature (Penfield, 
1954). However, the comparable suc- 
cesses achieved in producing behav- 
ioral disturbances in rat and monkey 
with the various surgical methods 
renders this possibility a remote one. 

3. Incomparability of tests. In view 
of the differential effects reported for 
locomotor and stylus mazes, this 
source of discrepancy must be em- 
phasized. Until our understanding 
of the test requirements is improved, 
Lashley has suggested the applica- 
tion of many diverse tests to mini- 
mize this defect. ‘Satisfactory inter- 
pretation of behavioral defects fol- 
lowing brain injuries cannot be de- 
rived from a few tests. 


lesion 


Our concep- 
tions of the organization and ele- 
mentary functions of the brain are 
still inadequate for definition of gen- 
eral capacities which may be affected 
by injuries’ (1948, p. 155).* 

The discrepancy between the data 
of laboratory and clinic has in fact 
been a thorn for neurological theory 
(Lashley, 1943; Penfield & Jasper, 
1954; Milner, 1954). The relation 
between size of cortical lesion and 
magnitude of behavioral disturbance, 
the empirical mass action relation- 
ship, is more commonly seen in the 
animal laboratory. Lashley’s (1942) 
solution has been to advocate a revi- 
sion of neurological theory, the re- 
duplicated trace theory. However, 
there are more parsimonious explana- 
tions of the mass action relationship 
(Hunter, 1930). Among the explana- 


* Possible sources of the discrepancy not 
considered in this review include length of 
postoperative (Lashley, 1948), 
amount of training or overtraining on the 
tests (Orbach & Fantz, 1958), and nature of 
pre- and postoperative experiences (Chow, 
1951) 


recovery 
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tions is one that refers to the defini- 
tion of “‘function.”’ 

In comparing the functions of stri- 
ate cortex, it is common to overlook 
the fact that visual and nonvisual 
functions are clearly unequal in 
breadth or inclusiveness. The conse- 
quence of this is to assign equal 
weight to these functions and to look 
for similar central mechanisms. To 
illustrate the errors in such a view, 
consider “learning”’ in relation to the 
ablation data. Acquisition of the 
multiple maze is dependent upon the 
integrity of the entire cerebral cor- 
tex (Lashley, 1929). For learning in- 
volving visual cues, it is possible to 
specify particular areas of the cere- 
brum which must be intact: occipi- 
tal, preoccipital, inferior temporal, 
and possibly frontal tissue (Lashley, 
1939, 1948; Orbach & Fantz, 1958; 
Orbach & Fischer, 1959). When it 
comes to learning of visual patterns, 
occipital and temporal lobe tissue ap- 
pear to be implicated to the exclusion 
of other tissue (Lashley, 1939; Or- 
bach & Fantz, 1958). Clearly, if a 
function is broadly enough defined, a 
sufficiently large lesion anywhere in 
the cerebrum will affect the function 
and the mass action relationship is 
apt to be obtained. These data lead 
us to conclude that there must be 
general functions (broadly defined) 
which are affected by lesions any- 


where in the cortex. Superimposed 


on these global functions are specific 
functions such as reception which are 


circum- 
As a consequence, 
the neocortical lesion large enough to 
produce behavioral impairment has a 
dual effect: a specific one depending 
primarily upon locus and a more gen- 
eral one depending primarily upon 
mass. The major problem in an ex- 
perimental program of localization 


affected differentially by 
scribed lesions. 
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(or focalization) of function is to de- 
fine unitary functions. Whether fac- 
tor analysis as a tool can be em- 
ployed to advantage in the definition 
of function has yet to be demon- 
strated. The issue is not whether the 
mass action relationship holds, but 
rather whether the problems that 
have arisen from the mass action con- 
ceptualization, such as the nonvisual 
functioning of striate cortex, can be 
understood on the basis of current 


neurological theory. 
The view espoused here empha- 
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sizes the importance of definition of 
“function” by testing procedure. It 
is not sufficiently accurate to speak 
of “‘learning”’ or ‘‘memory” in a gross 
sense. The results of ablation work 
have focused upon the necessity to 
specify the precise nature of the func- 
tion: learning of pattern discrimina- 
tion; immediate memory as tested by 
delayed response, etc. A major ad- 
vance in neuropsychological theory 
will come when we begin to under- 
stand the nature and significance of 
global and unitary functions. 
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PRETEST-TREATMENT INTERACTION EFFECTS 
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Research in the area of attitude 
change often requires administration 
of a pretest to evaluate attitudes 
toward some topic. It has been sug- 
gested that attitudinal pretests may 
have a sensitizing effect so that a suc- 
ceeding experimental treatment is af- 
fected. To evaluate the effect of the 
treatment on attitude change, a post- 
test consisting of the identical ques- 
tionnaire used in the pretest is gen- 
erally administered following treat- 
ment. Consequently it is impossible 
to determine whether a significant 
change from pretest score to posttest 
score On a questionnaire is a direct 
result of the experimental treatment 
or of an interaction between pretest 
and treatment. 

In 1949, Solomon, noting that the 
use of a design utilizing a pretest fol- 
lowed by some experimental treat- 
ment and a posttest is prevalent in 
the psychological literature, pointed 
out the types of interpretations which 
could be made from results generated 
by such a design. A significant change 
from pretest to posttest score is at- 
tributable either to the experimental 
treatment alone or the interaction 
between the measuring instrument 
and the treatment. In order to dis- 
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criminate between these interpreta- 
tions, Solomon proposed that a de- 
sign utilizing an experimental group 
and three control groups be used for 
relevant types of studies. Such 
studies might include investigations 
on transfer of training, on attitude 
change, and on possible effects of ex- 
periments on responses, skills, and 
performance already existing in the 
behavioral repertoire. This ‘“‘four- 
group design’’ proposed by Solomon 
was taken as the basic design of this 
study. 

Campbell (1957) reviews six basic 
designs relevant to the validity of ex- 
periments in social settings, the most 
practicable and complete of which is 
the Solomon four-groupdesign, but as 


late as 1957 he lists no studies per- 
formed with this design as the model. 
Canter also has discussed the four- 
group design in application to human 


relations training. In examining the 
literature on attitude change from 
1950 to the present, one finds only a 
single empirical investigation (Piers, 
1955) using the four-group design as 
its model. The hypothesis that an in- 
teraction would occur was rejected. 
However, in this study the posttest 
employed a different scale from the 
one used in the pretest, and this fact 
might have minimized the possibility 
of such an ‘nteraction. Another inter- 
pretation, of course, is simply that 
the pretest was ineffective in influ- 
encing the effect of the experimental 
treatment. Of 14 other studies of at- 
titude change (Berrien, 1950; Crom- 
well, 1955; Green, 1952; Jarrett & 
Sherriffs, 1953; Kelley & Volhkert, 
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1952; Kelman, 1953; Lindgren, 1944; 
Maas, 1950, Osgood & Tannenbaum, 
1955; Plant, 1956; Sawyer, 1954; 
Thistlethwaite & Kamenetzky, 1955; 
Wagman, 1955; Weiss, 1953) which 
utilized a pretest-treatment-posttest 
design, all failed to control for the 
possibility of the interaction effect de- 
scribed above. 

In addition to the interaction ques- 
tion another methodological problem 
is considered here. If we examine the 
characteristics of the latter half of 
our primary design we notice that 
most studies reported in the litera- 
ture are identical in this respect. 
That is, the treatment is followed im- 
mediately by the posttest, being sep- 

“arated only by the time it takes the 
investigator to distribute the neces- 
sary materials. The time interval be- 
tween pretest and treatment, how- 
ever, generally varies from a few min- 
utes to several months. In order to 
examine the amount of attitude 
change retained over time, some in- 
vestigators have administered a sec- 
ond posttest at variable intervals af- 
ter the administration of the first. 
Because the purpose of the treatment 
in attitude change studies is usually 
transparent, e.g., films emphasizing 
racial tolerance, the posttest or pre- 
test administered in close conjunction 
with the treatment may produce 
highly artificial effects. The Ss are 
probably well aware when they are 
interrogated following a persuasive 
communication that the experiment- 
er expects some change in their atti- 
tudes. The present experiment, 
therefore, will examine the effect of 
the treatment on a posttest adminis- 
tered some time after the presenta- 
tion of this treatment. In order to 
reduce the artificiality in this type of 
design one may induce the S to dis- 
associate the three elements of the 
experiment. One way to accomplish 
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this is to separate these elements tem- 
porally. The daily experiences of the 
Ss may provide enough interference 
so that any association made by the 
S between treatment and posttest 
will be reduced to some extent. 

Another way to determine whether 
or not the purpose of the experiment 
is obvious to the S, and thereby af- 
fects his responses, is simply to ask 
him about his perceptions of the en- 
tire procedure, and if he believed that 
the investigator would return after 
having administered the question- 
naire for the first time. Data of this 
sort were obtained in this study by 
means of a standard interview to be 
described below. 

The following hypotheses 
evaluated experimentally: 

1. The administration of a pretest 
in an attitude study will interact with 
the experimental treatment in such a 
manner as to influence significantly 
any resulting change in attitude, as 
measured by a posttest, from the at- 
titude of a comparable group receiv- 
ing the experimental treatment but 
not the pretest. That is, the adminis- 
tration of a pretest will sensitize an 
individual so that any change in atti- 
tude resulting from an experimental 
treatment consisting of persuasive 
material of some type will be signifi- 
cantly different from that of an indi- 
vidual not sensitized by a pretest, 
ceteris paribus. 

2. Adelayed posttest administered 
some time after the experimental 
treatment will yield a significantly 
different mean score from the second 
or delayed posttest score of a control 
group that was first posttested im- 
mediately following treatment. 


were 


PROCEDURE 
The Pilot Study 
A pilot study was conducted to 
provide information about the nature 
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of the sample to be used in the final 
study and the effectiveness of the 
persuasive material serving as the 
treatment. A taped provivisection 
appeal developed by Molnar (1955) 
was chosen for inclusion in the initial 
study on the basis of its previously 
demonstrated ability to change the 
opinion of college students toward 
vivisection. Molnar also devised a 
10-item, six-alternative, Likert-type 
questionnaire directly pertaining to 
vivisection. The specific purposes of 
the pilot study were: 

1. To determine the comparability 
of the groups of subjects to be in- 
cluded in the final study on the basis 
of their mean pretest scores on the 
questionnaire. 

2. To determine the reliability of 
the vivisection questionnaire. 

3. To investigate time intervals of 
nine days and one month between 
pretest and treatment in terms of 
their relative effects on attitude 


change reflected in pretest-posttest 


differences. 

A total of 221 students in five intro- 
ductory psychology classes served as 
Ss in the pilot study. Two classes 
were assigned to one of two treat- 
ments consisting of nine-day and 
one-month intervals between pretest 
and treatment. Posttests were given 
to both groups, and covariance ¢ 
tests were made to determine atti- 
tude change from pretest to posttest 
scores. Pretests were administered 
to the three remaining groups. 

Bartlett's test was applied to the 
five pretest scores and the resulting 
chi square was not significant at the 
.05 level. A simple analysis of vari- 
ance was then performed on the pre- 
test means. The F ratio was less 
than one. These results are inter- 
preted as indicating that the five 
groups included in the pilot study 
were homogeneous with respect to 


295 


their pretest attitudes toward vivi- 
section. The vivisection appeal was 
equally effective in changing opinion 
in both the 9-day, pretest-treatment 
interval group and the 1-month in- 
terval group as demonstrated by sig- 
nificant ¢ ratios of 3.45 and 3.37 be- 
tween pre- and posttests. The short- 
er interval was chosen for use in the 
final study because it appeared more 
likely that an interaction effect would 
be evident when the pretest and 
treatment were relatively close to one 
another in time. 

The corrected split-half reliability 
coefficient of the questionnaire was 
.85 which was considered sufficiently 
high for use of the instrument in the 
final study. 

Experiment 

One hundred and fifty-six stu- 
dents in five introductory psychology 
classes at the University of Maryland 
served as Ss. The five groups were 
randomly assigned to five treatment 
conditions. Three of these groups re- 
ceived the pretest attitude question- 
naire. One of the three groups lis- 
tened to the taped provivisection 
communication 12 days after taking 
the pretest. After treatment, this 
group (Group I) was immediately 
posttested with the same question- 
naire and then posttested a second 
time 12 days later. (The purpose of 
giving Group I a second posttest 12 
days after the first was to provide a 
control for Group V.) The other 
group (Group IV) was simply post- 
tested 12 days later. Group II heard 
the communication and was post- 
tested immediately afterward with- 
out having been pretested. Group III 
answered the questionn7ire once. 
The design is summarized below. 

In order for the pretest-treatment 
interaction effect to be examined, the 
treatment effect of the analysis of 
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TABLE 1 


EXPERIMENTAL DESIGN 


Pretest 
12 days 
Treatment 
Posttest 1 
12 days 
Posttest 2 


Treatment 


Conditions Posttest 


variance must be significant at the 
.O5 level. If this relationship did not 
hold there would be no means of as- 
sessing the differences between the 
mean posttest score of Group I, and 
the mean posttest score of Group II 
as attributable to an interaction ef- 
fect between the pretest and the 
treatment. The mean posttest score 
for Group III was compared with 
both pretest scores by use of a simple 
analysis of variance. Since this post- 
test mean represents the only testing 
of one of the groups it can be exam- 
ined in relation to the other pretests 
to further check on the comparability 
of the sample. 

Hypothesis I was examined bv ap- 
plying a ¢ test for independent means 
to the mean posttest score of Group 
V and the second mean posttest score 
of Group I. 

RESULTS 

To further support the contention 
that the Ss had similar attitudes con- 
cerning vivisection, the results of the 
experiment were also examined for 
the presence of this effect. Bartlett's 
test was applied to the pretest scores 
of Groups I and IV and the posttest 
scores of Group III, these three sets 
of scores and the pretest results of 
Group V, and the five pretests of the 
pilot study and the three of the final 
study combined. All chi squares were 


Groups 
III IV V 
Pretest Pretest 
12 days 12 days 
Treatment 
Posttest Posttest 


12 days 
Posttest 


not significant at the .05 level. The 
conclusion is drawn that the vari- 
ances of all these groups were homo- 
geneous. An analysis of variance was 
then performed on the mean pretest 
scores of Groups I, IV, V, and the 
posttest of Group III, and a second 
analysis was applied on the eight pre- 
test means of the combined groups 
from the pilot and final studies. The 
resulting F ratios were not significant. 
This represents a rather rigorous 
demonstration that for the college 
students represented in the sample, 
opinions about vivisection were ini- 
tially homogeneous. 

With the comparability of the 
groups assured, the analysis of the 
final results was undertaken without 
the use of any untenable assumptions 
as to the homogeneity of the sample. 
Bartlett’s test was applied to the 
posttest scores of the final study. The 
groups were judged homogeneous 
with respect to variance since the re- 
sulting chi square was not significant 
at the .05 level. The factorial anal- 
ysis of variance technique was then 
performed on the posttest means. 
Means and standard deviations were 
calculated for the four groups and are 
reported below. 

The results of the analysis of vari- 
ance on the posttest means for Groups 
I through IV are presented in Table 
3. 
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rABLE 2 


SUMMARY OF MEANS AND STANDARD DeE- 
VIATIONS OF PosTTEST SCORES 


Groups M SD N 
I 

(Pretest and com- 4 

munication ) 


Nw 


.96 9.06 26 


Il 
(No pretest and 2.90 
communication ) 


uw 
w 
- 


50 


Ill 
(No pretest and no 40.77 5.76 48 
communication ) 


IV 
(Pretest and no 40.28 5.48 
communication ) 


? 


w 


It is evident that the only signifi- 
cant Fis that for the treatment effect, 
while the F ratios for the effects of 
the pretest and the interaction be- 
tween the pretest and the treatment 
are both less than one. The fact that 
the vivisection communication is suc- 
cessful in changing opinion in a posi- 
tive direction implies that the condi- 
tions necessary for testing the inter- 
action effect of pretesting and treat- 
ment are present. The F ratio test- 
ing this effect was not significant. It 
can be concluded that the pretest 
and treatment did not interact, and 
that the pretest did not sensitize the 
Ss to the communication. The main 
effect of pretesting was not signifi- 
cant, which is to be expected since 
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TABLE 4 


SuMMARY OF ¢t Tests USED FOR 
EXAMINATION OF HypoTHeEsis II 


Comparisons t p 


Group I 


pre- and posttest 1.88 <.05 


Group I 
post- and delayed posttest <i >.05 


Group I 
pretest and Group V pretest <i 26 


Group I delayed posttest and 


Group V posttest <1 >.05 
Group V 
pre- and posttest 2.31 <.05 


Note.——? values were determined by use of a one 
tailed table of the ¢ distribution. 


the treatment effect was significant. 

To determine whether the varia- 
bility of the pretest mean scores was 
different from that of the posttest 
mean scores appropriate F ratios 
were examined and found to be insig- 
nificant. 

For testing Hypothesis II, a ¢ test 
was performed between the mean 
posttest score of Group V and the 
second mean posttest score of Group 
I. However, before this test could be 
run, several other ¢ tests had to be 
calculated to determine the compara- 
bility of the two groups. A summary 
of these ¢ tests appears in Table 4. 
Since there is no significant difference 
between the mean posttest scores of 
Group I (delayed posttest score), and 


at TABLE 3 


ANALYSIS OF VARIANCE SUMMARY PosTTEST MEANS 


Source SS df 
Treatment (R) 5.78 1 
Pretest (C) .05 1 
RXC .07 1 
Error 152 


MS FB 
5.78 5.35 p<.05 
05 <1 
07 <1 
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Group V, the conclusion may be 
drawn that the time interval between 
treatment and posttest, within cer- 
tain limits, is not effective in influenc- 
ing the posttest magnitude. 
DISCUSSION 

Since the F ratio representing the 
interaction effect of pretesting and 
treatment was insignificant, it can be 
concluded that the act of pretesting 
a group of Ss with a questionnaire 
does not influence their subsequent 
reactions to a persuasive appeal in 
terms of attitude change toward the 
topic under examination. However, 
because the results have been nega- 
tive in this study, generalizations to 
other types of attitudes are limited. 
Conceivably, different kinds of atti- 
tudes, such as those toward ethnic 
groups, toward political candidates, 
etc., might interact with a relevant 
pretest questionnaire in such a way 
as to produce a significant interaction 
effect. The examination of possible 
pretest-treatment interaction effects 
in the type of design suggested by 
Solomon (1949) and others (Jahoda, 
Deutsch, & Cook, 1951) utilizing dif- 
ferent attitudes is necessary before an 
inclusive generalization concerning 
the effects of pretesting on attitude 
change can legitimately be made. 
Solomon (1949) has demonstrated 
this interaction effect using a learn- 
ing situation rather than an attitudi- 
nal one; perhaps pretesting acts as a 
sensitizer in situations where the tak- 
ing of a test acts as a mediator for the 
recall of previously learned material, 
for example, remembering how to 
spell certain words, or recalling cer- 
tain attitudes which have been lying 
latent. In the case of the vivisection 
propaganda utilized in this study, 
there were probably only relatively 
mild attitudes existing that could be 
recalled even when the pretest was 
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administered. Perhaps the greater 
the controversiality of a given issue, 
the more likely it is that strong atti- 
tudes will exist and be recalled, and 
the more likely that their subsequent 
modification or strengthening during 
experimental treatment will give rise 
to an interaction effect. It is sug- 
gested that the four-group design ap- 
plied in this study should be used in 
similar attitude change studies at 
least until enough information is ac- 
cumulated about the interaction ef- 
fects of pretests on various types of 
attitudes to understand better the 
use of control in this type of situa- 
tion. 

At the completion of the experi- 
ment, the classes that had received 
pretests were revisited and asked 
three questions concerning their reac- 
tions toward the experimental pro- 
cedure. The three groups involved 
were I, IV, and V. The questions 
asked these groups were as follows: 

1. When answering the questionnaire for the 
first time, how many of you felt, ac that 
time, that I would be back to examine you 
in some way later on? 

2. Of those who thought I would be back, how 
many of you believed that I would be back 
to re-examine you with the same question- 
naire? 

3. When responding to the questionnaire for 
the second time, how many of you believed 
that I was looking for a change in your 
attitude because of the tape vou listened 
to? (The comment concerning the tape was 


omitted from the question with control 
Group IV.) 


In all three groups the number of Ss 
answering ‘“‘yes’’ to Question 3 con- 
stitutes a large percentage of the total 
group participating in the experi- 
ment. Apparently, college students 
are quite aware of the experimenter’s 
attempt to change attitudes about a 
given topic when they are handed a 
questionnaire for the second time. 
However, in terms of the results of 
this experiment, this perception was 
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not instrumental in changing their 
opinion differentially from the group 
which received only the treatment 
and no pretest. Question 1, concern- 
ing the S’s suspicions about the in- 
vestigator’s return after the pretest 
administration, was answered affirma- 
tively by only one individual in both 
Groups IV and V, and by 13 Ss in 
Group I. Why 50% of Group I and 
less than 5% of the other two groups 
should have responded as they did is 
perplexing. However, when asked in 
Question 2 whether they believed 
they would have to repeat taking the 
same questionnaire, only two indi- 
viduals from Group I and one each 
from Groups IV and V answered af- 
firmatively. The responses to Ques- 
tion 3 were predominantly affirma- 
tive and seem to indicate that the Ss 
are well aware of the purpose of the 
experimenter, but, in this case at 
least, are probably not affected by 
this knowledge in registering their 
opinions on the questionnaire. 

This contention is borne out by the 
fact that the Ss in the control group 
did not change their attitudes toward 
vivisection even though they be- 
lieved that the experimenter was 
looking for change in their second 
response to the questionnaire. 

As artificial as it may seem to ad- 
minister a posttest immediately after 
the presentation of a treatment, the 
time interval apparently makes little 
difference in influencing the attitude 
changes of college students. The con- 
ditions applied to Group V involved 
giving the posttest 12 days after the 
application of the treatment so as to 
examine any influence which might 
have been generated by immediate 
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posttesting. The change score was 
significant for this group and the 
posttest score was not different from 
either the first or second posttest 
scores of Group I, which was used as 
the control group. Even though the 
subjects perceived the motivations of 
the investigator they were apparently 
not affected by this knowledge as 
evidenced by the fact that the con- 
trol group, in spite of their awareness 
of the intent of the experimenter, did 
not modify their attitudes in the ab- 
sence of a persuasive communication. 


SUMMARY 

This study was designed to investi- 
gate a possible interaction effect of an 
attitudinal pretest and a _persua- 
sive communication in the widely 
used “‘pretest-treatment-posttest”’ at- 
titude change research design. The 
existence of such an interaction ef- 
fect would make doubtful the current 
interpretations of the results of stud- 
ies utilizing this model without the 
proper controls. A four-minute re- 
corded provivisection talk and a 10- 
item vivisection questionnaire were 
used as the treatment and measuring 
instrument. 

It is concluded that: 

1. The administration of a pretest 
in a prestest-treatment-posttest re- 
search design in attitudinal studies 
does not necessarily sensitize an indi- 
vidual so that his reaction to a given 
treatment is differentially affected. 

2. The immediate application of 
the posttest does not differentially 
affect the amount of attitude change 
as compared to the administration of 
the posttest some time after the ap- 
plication of the treatment. 
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METHODOLOGY FOR THE COMPARISON OF CLINICAL 
WITH ACTUARIAL PREDICTIONS 
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University of Minnesota 


A current problem in personnel 
assessment is that of evaluating the 
accuracy of clinical in contrast with 
actuarial prediction. Meehl’s recent 
monograph (1954) sets forth several 
theoretical issues and empirical find- 
ings. The present paper is concerned 
with techniques for the quantitative 
comparison of the two types of pre- 
diction. For brevity, these types will 
be referred to below as CP and AP, 
clinical prediction and actuarial pre- 
diction, respectively. 

In this paper, the predictions, both 
AP and CP, and likewise the cri- 
terion, are categorical. This is com- 
mon practice. Moreover, the result- 
ing classificatory data (cf., e.g., Ta- 
bles 2, 3, and 4) naturally entail use 
of nonparametric methods, a fact 
permitting the desirable characteris- 
tic of robustness of inference (Box & 
Anderson, 1955). 


ILLUSTRATIVE DATA 


The data presented to illustrate the 
methods are extracts from a lengthy 
study by Apostolakos (1957), which 
should be consulted for substantive 
detail. The sample (a cross-valida- 
tion group) consisted of 188 college 
freshman students. The criterion to 
be predicted by the AP and the CP 
was membership in one of five classes 
(prebusiness, prelaw, etc.). The in- 
formation available for prediction 
consisted of eight predictors (the 
Ohio State University Psychological 
Test, the Cooperative English Test, 
etc.). 

For the AP, the predictors were 
utilized statistically (Apostolakos, 


1957) bya lineardiscriminant function 
analysis (Rao, 1952) leading to Table 
2.1 For the CP, the eight predictors 
were utilized by the clinicians on the 
basis of their professional psycholog- 
ical experience, giving rise to tables 
such as Tables 3 and 4. 

Thus, in Table 3, first row, of the 
40 individuals in Class 1, Clinician 1 
classified 30 into Class 1, 2 into Class 
2,0 into Class 3, 1 into Class 4, and 7 
into Class 5. Similarly, from the first 
column, it is seen that Clinician 1 
classified as members of Class 1, 30 
students who were in fact in Class 1, 
10 who were in Class 2, 5 who were in 
Class 4, and 24 who were in Class 5. 
The main diagonal (from upper left 
to lower right) indicates that Clini- 
cian 1 classified the following number 
of individuals from each of the groups 
correctly: 30 correctly classified from 
Class 1, 16 from Class 2, 36 from 
Class 3, 30 from Class 4, and 10 cor- 
rectly classified from Class 5. Evi- 
dently the total number of correct 
classifications is the sum of the diag- 
onal entries, a total of 122 (out of 188 
possible) for Clinician 1. Tables 2 
and 4 are to be similarly interpreted. 

Fundamental problems arising in 
the examination of these data in- 
clude: validity analysis of the AP; 
validity analysis of the CP; differen- 
tial validity analysis among the AP 
and CP; and reliability analyses of 
the CP. These problems will be con- 
sidered in turn. 


1 The frequencies in parentheses will be dis- 
cussed below in the Validity Analysis of the 
AP, etc. 
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VaLipity ANALYsIS OF THE AP 

This analysis, directed at Table 2, 
has two parts. First, the existence of 
significant (i.e., nonzero) validity of 
the AP for the criterion is examined. 
Second, if a significant relationship 
does exist, then the magnitude of the 
relationship, i.e., a validity measure, 
is estimated. 


Test of Significance 


The conventional chi square con- 
tingency table analysis is not correct 
here because the null hypothesis is: 
The number of individuals correctly 
classified by the AP does not differ from 
the number who would be correctly 
classified if the assignment of the indi- 
viduals to the five classes were based on 
chance alone. Hence it is clear that 
significance by the usual Pearson chi- 
square test provides only a necessary 
but not a sufficient demonstration of 
better than chance performance (Lu- 
bin, 1950). 

The frequencies expected on the 
assumption of the null hypothesis are 
given by: 


chance frequency in the ith row and 


) ny nj 
jth column= : 
n 


where 

n;= marginal total of the ith row; 

n;=marginal total of the jth col- 

umn; 

n=total number of individuals. 

For example, 
(40) (30) 
= 7.45 
188 

is the chance frequency in the first 
row and first column of Table 2, and 


1 


n(n? 
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rABLE 1 


CORRECT AND INCORRECT ACTUARIAL 
PREDICTIONS AND CLINICAL (CP, 
CLINICIAN 1) PREDICTIONS 


*\ AP 


| Correct Incorrect 
cP | Predictions | Predictions 
' 


Total 


Predictions 81 
Incorrect 


Predictions 6 


Correct 
| 


Total 87 


is enclosed in parentheses beside the 
observed frequency, 13, in this table. 
For the purpose at hand, only the di- 
agonal theoretical frequencies, indi- 
cated by parentheses, in Tables 2, 3, 
and 4, are required. 

The appropriate test of this null 
hypothesis of zero validity is due to 
Stevens (1938), and is conveniently 
termed the “matching problem tech- 
nique."” Recent discussions bearing 
on Stevens’ basic memoir are by 
Mosteller and Bush (1954) and Gil- 
bert (1956). 

Stevens’ test consists of the calcu- 
lation of a critical ratio: 

O—-e 
SE, 
which, under the null hypothesis, has 
a normal distribution to a close ap- 
proximation (Anderson, 1943). In 
this test criterion, 
O=observed number of correct 
classifications; 
e=expected number of correct 
classifications, on the null 
hypothesis; 

SE,=the standard deviation of e, 

given by the formula; 


D (> nn;)?—n >, [ minj(n:+-n;) |+-n° pos nin;) | 
- 5) 





CLINICAL VS. ACTUARIAL PREDICTIONS 


TABLE 2 
ACTUAL CRITERION STATUS AND ACTUARIALLY PREDICTED (AP) CRITERION STATUS 





AP 
Classifi- | 
cation 
‘4 Class 1 Class 2 
Criterion Wy 
Classifi- 
cation 
Class 1 
Class 2 
Class 3 
Class 4 
Class 5 


Total 


Class 3 Class 4 Class 5 


18 

4 

8 

4 
33(14.47) 





31 ‘ 67 





In the present example, from the 
main diagonal of Table 2, the sum of 
the numbers not in parentheses gives 
O=87, while the total of the frequen- 
cies in parentheses yields e= 39.11. 
Application of the above formula for 
SE, results in SE,=5.42. Hence 


Stevens’ test criterion is 


87—39.11 
—_—— =8.84 
5.42 
beyond the .001 level of significance, 
so that the number of correct actuarial 
predictions is significantly greater 
than the numberof correct predictions 
expected through chance. (cf. Gil- 
bert [1956] for the case of small m and 
distributions other than the normal 
approximation. ) 


Estimation of Degree of Validity 

For validation data in classifica- 
tory form, Pearson's contingency co- 
efficient is in common use.? However, 
as with an ordinary contingency chi- 
square analysis, this index is mot ap- 
propriate here. A simple measure, 


2 Compare, however, the Goodman-Kruskal 
index under Reliability Analysis of a CP, be- 
low. 


readily interpretable, is the observed 
probubility, say p, of correct classifica- 
tion, 1.e., o/n. 

Here, p= 46%. 

Also of definite utility is a measure, 
supplementary to p, consisting of the 
gain in correct classification over 
chance. Thus, the expected probabil- 
ity of correct classification by chance 
alone, is e/n, which is here 21%; the 
gain, then, in using the AP is 25%. 

VALIDITY ANALYsIs OF A CP 

The analysis is precisely as above 
for the AP. For example, referring to 
Table 3, Clinician 1 operated above 
the chance level since O=122, e 
= 38.60 and the Stevens’ test yields a 
normal deviate of 15.43, highly sig- 
nificant. Moreover, p=65%, the 
gain over chance being 44%. Again, 
e.g., from Table 4, Clinician 10 ob- 
tained 140 correct classifications, sig- 
nificantly greater than the chance ex- 
pectancy of 37.96 since the Stevens’ 
deviate is 18.62. Also p=74%, the 
gain over chance being 54%. 

DIFFERENTIAL VALIDITY ANALYSIS 
AMONG THE CP anp AP 


It is convenient to divide this an- 
alysis into three parts: first, the com- 
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TABLE 3 


AcTuAL CRITERION STATUS AND CLINICALLY PrepiIcTED (CP, 
CLINICIAN 1) CRITERION STATUS 


Classifi- 
cation 


cP | 
| 


| Class 1 Class 2 


.* . ~\ 
Criterion \ 
Classifi- 
cation 


Class 1 30(14.68) 2 
Class 2 | 10 16(3.28) 
Class 3 0 0 
Class 
Class § 


5 


lotal | 69 


parison of a single specified CP with 
the AP; second, all of the CP jointly 
compared with the AP; third, the 
CP compared among themselves. 


Comparison of a CP With the AP 


From the foregoing, both the dis- 
criminant function predictions, i.e., 
the AP, and, e.g., Clinician 1’s pre- 
dictions, CP,, are significantly better 
than chance. The question now 
arises: how does the discriminant func- 


Class 3 Class 4 Class 5 Total 


0 1 

0 0 
36(8.72) 0 

1 30(6.60) 
4 0 


41 31 


tion compare with Clinician 1, i.e., is 
there a significant difference between 
the AP and CP,? 

A contingency table, such as Ta- 
bles 2, 3, 4, could be constructed with 
the AP predictions as one factor of 
classification and the CP, the 
other. However, such a table does 
not indicate validity directly, i.e., 
which predictions are in fact correct 
classifications. From an examination 
of Tables 2 and 3, it appears that one 


as 


TABLE 4 


ACTUAL CRITERION STATUS AND CLINICALLY PREDICTED (CP io 
CLINICIAN 10) CRITERION STATUS 


CP 
Classifi- 
cation 
Class 1 
Criterion 
Classifi- 

cation 


| 25(7.02) 3 


0 0 
0 





Total 


Class 2 


1 24(4.77) 


Class 3 Class 4 Class 5 Total 


0 1 

0 0 
28(6.38) 2 

0 38(8.94) 


2 1 


42 





CLINICAL 


actually wishes to test the signifi- 
cance of the difference between the 
number of correct classifications, 122, 
made by CP, and the number, 87, 
made by the AP. 

Therefore, the relevant data may 
be presented in a 2X2 contingency 
table in which the two rows represent 
the subjects who have been (a) cor- 
rectly and (6) incorrectly classified by 
CP,; and in which the two columns 
represent the subjects who have been 
(a) correctly and (6) incorrectly clas- 
sified by the AP. 

For an appropriate analysis, it is 
essential to note that the data are 
correlated, the same subjects being 
used for both CP; and AP. Hence the 
usual 4-fold chi square test is incor- 
rect, the McNemar (1955) test for 
correlated frequencies being required. 
As an example of the method, con- 
sider Table 1 in which 

(41—6)? 
41+6 


or 26 is an observed chi square with 1 
degree of freedom. In this applica- 
tion, there is thus a significant differ- 
ence in validity beyond the 1% level, 
in favor of CP; over AP. (Cf. Me- 
Nemar [1955] for instances in which a 
“correction for continuity” is re- 
quired.) 

The above technique may also be 
used to compare Clinician 1 with 
Clinician 2. Other comparisons are 
possible. However, the foregoing anal- 
ysis is limited to a contrast of two 
sets of predictions. Next to be con- 
sidered is a generalization to the joint 
analysis of three or more sets of pre- 
dictions. 


Joint Comparison of a Set of CP With 
an AP 


Cochran (1950) has extended the 
McNemar test for correlated fre- 
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quencies to situations involving more 
than two agents of prediction. 

For example, in the present case, 
consider an arrangement of the data 
in a table with 11 columns, corre- 
sponding to the 10 CP and the AP, 
and with 188 rows, corresponding to 
the individuals being classified. In 
the cells of this table, a correct classi- 
fication is indicated by a 1, an incor- 
rect classification by a 0.. Therefore, 
the sum of the column headed “AP” 
represents the total frequency of cor- 
rect classifications made by the AP. 
The sum of a row represents the fre- 
quency with which the individual 
corresponding to that row has been 
correctly classified by the 10 CP and 
the AP. 

For the null hypothesis that the 
probability of correct classification is 
the same for all 11 CP and the AP, 
Cochran (1950) has shown that an 
appropriate test criterion is 


c(c—1) D> (C;-C)? 


j=l 


» a) Ee 


which possesses an approximate chi 
square distribution with c—1 degrees 
of freedom if r is not too small, where 
C;=total frequency of correct clas- 
sification in the jth column; 
C =the mean frequency of correct 
column classification; 
R,= total frequency of correct clas- 
sification in the ith row; 
c=number of columns; 
r=number of rows. 
However, the inference of direct 
relevance here is not the appraisal of 
the omnibus null hypothesis’ but 


3 Just as a matter of interest, for the present 
case, (c=11, r=188), the omnibus test cri- 
terion is Q=78.16, a chi square with 10 de- 
grees of freedom, indicating that, over-all, the 
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TABLE 5 
Cuassiry-Reccassify ReviapiLity DATA FOR CLINICIAN 1 





Classifi- 
cation 


1 








Class 1 Class 2 
Classifi- 
cation 
2 

Class 1 55 4 
Class 2 2 16 
Class 3 | 0 0 
Class 4 2 2 
Class 5 10 0 


lotal 69 22 


rather is a test of the following null 
hypothesis: The average performance 
of the 10 CP does not differ from that of 
the AP. By the usual rules for parti- 
tioning a sum of squares, 2(Cj—C)? 
may be decomposed into compon- 
ents. Multiplication by 


, r 
c( >» R.) —>R? 
i=l i=l 

then converts each such component 
into a Q chi square. In the present 
case, the comparison of the frequency 
of correct predictions made by the 
discriminant function, AP, with the 
frequency made by the Clinicians as a 
group, the CP, yields a chi square of 
53.84 with 1 degree of freedom. This 
indicates that the frequency of cor- 
rect predictions made by the AP, in 
this application, was significantly less 


differences in frequency of correct predictions 
among the 10 CP and the AP are significant 
beyond the 1% level. To find the denominator 
of Q, one would not, of course, actually con- 
struct a table of 188 rows, but rather form a 
separate frequency distribution of the dis- 
tinct values of the row totals (Cf. Cochran, 
1950). 











Class 3 Class 4 Class 5 Total 
1 0 3 | 63 
0 0 1 19 
36 0 i 37 , 
1 31 1 37 
3 0 19 32 
41 31 25 | 188 


beyond the 1% level than the fre- 
quency of correct predictions made 
by the CP as a group. 


Comparison Among the CP 


Meehl (1954) has noted the impor- 
tance of investigating variation in 
predictive skill among a set of clini- 
cians. The relevant null hypothesis 
of interest here, viz., the 10 CP are 
equal in frequency of correct classifi- 
cation, may be tested by applying the 
Cochran Q test to the 10 CP alone 
(ignoring the AP). This results in a 
chi square of 28.6, with 9 degrees of 
freedom, significant beyond the 1% 
level. Thus, it is concluded that the 
10 clinicians differ significantly in the 
number of correct predictions. 

Further comparisons among par- 
ticular groups of CP may, of course, 
be made. 


RELIABILITY ANALYSIS OF A CP 


As an example of the problem, con- 
sider Table 5, in which the result of 
a second set of predictions by Clini- 
cian 1 are arranged with the initial 
set into a “‘classify-reclassify”’ set up. 
This is analogous to the usual “‘test- 
retest’’ reliability situation. 











CLINICAL VS. ACTUARIAL PREDICTIONS 


Unlike Table 3, the ordinary con- 
tingency chi square analysis may be 
correctly applied to Table 5 to test 
the null hypothesis of no relationship 
between the two sets of classifica- 
tions, the ‘“‘matching problem tech- 
nique”’ being irrelevant here. For 
Table 5, the chi square value is 
476.76 with (5—1)(5—1) = 16 degrees 
of freedom, indicating a significant 
degree of consistency.‘ 

Having established the existence of 
classify-reclassify reliability, a meas- 
ure of the degree of such relationship 
is customary. As an improvement in 
ease of interpretation over Pearson's 
contingency coefficient, the result of 
recent work by Goodman and Krus- 
kal (1954) (in elaboration of earlier 
suggestions by Guttman [1941]), is 
suggested. The rationale is based on 
the following considerations: If asked 
to guess the status in, for example, 
the second classification of a random- 
ly chosen individual, one would guess 
the modal class (or, if there is a tie, a 
random choice among the ties). 
However, insofar as there is good re- 
liability between the first and second 
classifications, then, if the first clas- 
sification information is available, an 
improved guess as to second classifi- 
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cation status would be the class the 
individual had been assigned by the 
first classification. (Since symmetry 
is desired in the reliability concept, 
“first’’ and “‘second’’ may be inter- 
changed above.) 

The Goodman-Kruskal index, \X, 
has a direct operational definition, 
viz., \=the relative decrease in prob- 
ability of erroneous guesses of the 
status, in either classification, of ran- 
domly chosen individuals, as one 
goes from the information on one- 
classification-only situation to infor- 
mation on both classifications. 

In the present case, the estimate of 
\ is .75. This is computed as 


2(55+16+36+31+19]—(63+69) 
2(188) — (63469) 
i.e., the numerator is 


2(sum of the diagonal values) — (sum 
of the marginal frequencies of the 
two modal classes) 


and the denominator is 


2m —(sum of the marginal frequencies 
of the two modal classes). The relia- 
bility of the AP is, of course, perfect, 
so that an analysis such as the forego- 
ing is unnecessary. 
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PRODUCTIVITY AND JOB SATISFACTION 
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Industrial psychologists have often 
assumed that a relationship exists be- 
tween output and job satisfaction. 
The satisfied worker, they reasoned, 
must also produce more than the dis- 
satisfied. However, in many cases 
where they tried to substantiate this 
hypothesis the relationship between 
the two variables was found to be by 
no means clear. 

Brayfield and Crockett (1955), af- 
ter reviewing the literature, con- 
cluded that there is little evidence of 
a relationship between morale sur- 
veys and performance. A sample of 
the publications in this area reveals 
that some studies obtained positive, 
some negative, and some no relation- 
ship between the two variables. For 
instance, Bernberg (1952) with work- 
ers in an aircraft factory and Kristy 
(1952) with post office workers, found 
no relationship between job satisfac- 
tion and the efficiency of individuals. 
Heron (1952) found a positive corre- 
lation of .31 between job satisfaction 
and a general index of satisfactoriness 
for 144 bus conductors. Katz and 
Kahn (1951) found a negative rela- 
tion between job satisfaction and rat- 
ings of output for work-teams on the 
railroad; Katz, Maccoby, and Morse 
(1950) found no relationship for 
groups of clerical workers, Giese and 
Ruter (1949) found a positive corre- 
lation of .19 for departments in a 
retail firm. Halpin (1954) found 
that the “empidyee-centered” air- 
crew commanders he studied had con- 
tented but inefficient crews. Bavelas 
(1953) and Leavitt (1951) found that 
the communication pattern on an or- 


ganization may be an influential de- 
terminant of satisfaction and output; 
patterns of communication which 
permitted tight organization evolved 
more quickly, were more stable, and 
more efficient, yet at the same time 
the morale was low. The evidence is 
at least enough to refute the widely 
held belief that satisfied workers and 
high output necessarily go together. 
Some of ihe confusion which is 
caused by the above mentioned con- 
tradictory results may be eliminated 
if we undertake a logical analysis of 
the relationship between productiv- 
ity and job satisfaction. Figure 1 is 
the result of such a logical analysis. A 
third variable, namely pressure for 
high production (P) is required for this 
analysis. The value of P increases 
monotonically from Point A through 
Points C, D, E, J, and is maximum at 
G. The output-job satisfaction curve 
of Fig. 1 is of course hypothetical. 
However, it indicates several inter- 
esting features. The values of x and 
y are in standard score form.' Point A 
is the condition of maximum satisfac- 
tion; it is a condition found only in 
Utopia, where the worker “gets out” 
a great deal—in pay, satisfaction, 
pleasure of making use of his abilities, 
etc.—and “puts in”’ very little—min- 
imum effort, fatigue, risks of acci- 
dent, time, injury to health, dissat- 


1 It is conceivable that within a given com- 
pany the time study procedures are suf- 
ficiently consistent to permit the use of the 
ratio of the time taken to do the job over the 
standard time as a measure of productivity. 
Satisfaction scores may be obtained from a 
standardized attitude scale. 
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Pune Output-JoB SATISFACTION CURVE 


+y is positive job satisfaction 
—y is negative job satisfaction 


Fic. 1. 
Note: x is output 
isfaction, boredom, restriction of 


movement, etc. Condition A involves 
the minimum pressure for high pro- 
duction, yet a certain output x, 
would probably be observed; this is 
the output that would be needed for 
the satisfaction of activity drives or 
the output due to intrinsic job satis- 
faction. If pressures towards greater 
production are present, we move 
along the curve, through Points H 
and B to Point C. Here job satisfac- 
tion is still high, and production is 
very high. From Point C on, how- 
ever, any increase in the pressure to 
produce will increase dissatisfaction, 
so that production will decrease. 
Point D represents a condition where 
the worker is indifferent about his 


work, and produces an amount x, 
that permits him to “get by.” If 
pressures increase, say he is under 
threat of firing, he may produce more 
than at Point D, but of course, his 
dissatisfaction is even higher. At 
Point J we have a worker who is un- 
der extreme pressure, say under 
threat for his life. Here the output 
may reach another maximum. Only 
a slight increase in dissatisfaction is 
needed, however, before he reaches 
Point G, the ‘“‘shoot me, I don’t care”’ 
point. Of course, in most situations 
satisfaction scores outside the limits 
of y, and y, cannot be found, but the 
hypothetical examples of Points A, J 
and G permit us to have the complete 
picture. 








-. 
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It is a matter of speculation as to 
where along the production-job satis- 
faction curve the various studies 
summarized in the second paragraph 
of this paper may actually be lo- 
cated. It is probable that Bernberg 
and Kristy worked close to Point D, 
Heron somewhere between D and C, 
Katz between D and E in the rail- 
way study, and around D in the cler- 
ical study. The Halpin study was 
probably located around H or B, and 
finally, in the Bavelas and Leavitt 
studies the circular and chain pat- 
terns of communication created con- 
ditions similar to those at H, while 
the Y and wheel patterns of organiza- 
tion were more typical of N. 

At any rate, the foregoing analysis 
suggests that the current methods of 
studying the relationship between 
output and job satisfaction are in- 
adequate. Positive, negative, or no 
findings are equally likely. What is 
needed is a systematic exploration of 
the values of x and y under a variety 
of conditions. At this point, how- 
ever, certain value judgments are un- 
avoidable. The most obvious value 
judgment involves the question of 
what combination of x and y is most 
desirable. The present author takes 
the position that the ideal condition 
is one where the workers are most 
satisfied and output is highest at the 
same time. If this is granted, then 
we may wish to study under what 
conditions z=f(x, y) is a maximum. 
If we assume that x, the productivity, 
and y, the job satisfaction, are in 
standard score form we can proceed 
rather simply. It is well known (e.g., 


? Here considerations of a nonscientific na- 
ture were brought into the picture. A value 
judgment was necessary and it was assumed 
that the current humanistic philosophic posi- 
tion, which is widely held in the U.S.A., would 
require that both the well-being of the enter- 
prise (maximizing productivity) and the well- 
being of its employees (maximizing of job 
satisfaction) be considered. 


Smith, Salkover, & Justice, 1947) 
that the necessary conditions for 
maximizing z are the following: 


Oz Os 
—=0 and —=0. [1] 
Ox oy 


The sufficient conditions are 


ds? ds? as \? 
pose =) 50 [2] 
Ox* dy? Oxdy 

0s" 0s? 


—<0 and —<0. [3] 
Ox? oy? 


At this point it is necessary to assume 
the form of z=f(x, y). Let us assume 
that: 


s=a ln x+0 In yt+cry [4] 


where a, b, and ¢ are positive con- 
stants. The form of the function is 
arbitrary; it was chosen because it 
has maxima and because it makes z 
more dependent on xy.* 

If we compute the required deriva- 
tives we obtain: 


0s (a 


—=—+¢ 5 
Ox x 4 | 
os «(Ob 
aes (6] 
oy y 
°z a 
— (7 
Ox? x? 
0's b 
= 8! 
oy" y* 
and 
0*z 
a 9 
Oxdy 


Equations [7] and [8] satisfy Equa- 
tions [3] if a and } are positive. 


* Again considerations of humanistic ethics 
were used as guides, as described in Footnote 
2. American values tend to approve of a bal- 
ancing of opposing forces, and it is considered 
that maximizing the influence of xy would be 
consistent with such values. 
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If we satisfy Equations 1 and 
solve simultaneously Equations 5 and 
6 we obtain a=). Equation 2 leads to 
ab » 

—c*>0 
x*y? 
and we know that the maximum is at 
point (%, y:) when 


[10] 


=— or 
c* c 


= + 


It is well known that the x: -y, prod- 
uct in an equation such as [10] is 
maximized when x;=y,. Hence, we 
can conclude that z will be maximum 
ifx=y. In Fig. 1 this condition is 
represented by Point M. 

The procedure for the study of the 
relationship between output and job 
satisfaction, then, is as follows: First, 
we must obtain the norms for work- 
er output and worker job satisfaction 
for the particular type of work which 
we are to study. Second, we must 
show each worker in the sample on a 
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graph such as the one of Fig. 1. This 
will permit us to obtain a group of 
workers who, for our purposes, can 
be considered to be operating near 
Point M (see Fig. 1). Third, we must 
compare the workers who are operat- 
ing under conditions M with the 
workers who are operating under all 
other conditions. In this comparison 
we will be interested in studying per- 
sonality variables, group structure 
variables, differences in the type of 
supervision, training of the super- 
visor, and whatever other variables 
are of interest to the industrial psy- 
chologist. 


SUMMARY 


It is argued that the present ap- 
proach to the study of the relation- 
ship between employee output and 
job satisfaction is not fruitful. What 
is needed is an examination of the 
characteristics of workers who are op- 
erating at a satisfactory level of both 
output and job satisfaction with 
workers and groups of workers who 
are not operating at such a level. A 
procedure is described which will per- 
mit the location of the workers who 
are operating at this ‘optimal’ level. 
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LEARNING THEORY AND SCHIZOPHRENIA: A COMMENT 
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Taking generalization as his pivo- 
tal concept, Mednick (1958) has 
worked out a learning-theory expla- 
nation of aspects of schizophrenia. 
The progress of a patient from an in- 
cipient stage, with great anxiety, toa 
chronic stage, with little or no anxi- 
ety, is described in terms of a com- 
plex, mutually causal relationship 
between generalization and anxiety. 
In the incipient stage, anxiety, as 
drive, increases stimulus generaliza- 
tion. In turn, stimulus generali- 
zation increases anxiety by render- 
ing formerly nonthreatening stimuli 
threatening. This increase of anxiety 
brings about a further increase of 
stimulus generalization, and soon. A 
transitional stage follows in which 
anxiety level stabilizes and then di- 
minishes, owing to a new effect of 
generalization. Whereas in the incipi- 
ent stage the effect of stimulus gen- 
eralization is to make additional cues 
capable of provoking the anxious re- 
sponse, in the transitional stage the 
effect of generalization is to bring 
about “remote, irrelevant, tangen- 
tial’ (Mednick, 1958, p. 324) 
thoughts which compete with poten- 
tial anxiety-arousing cues, prevent 
the anxious response, and reduce 
drive. In the chronic stage, these 
“irrelevant’’ thoughts, having been 
reinforced many times by tension re- 
duction, are the most probable re- 
sponses in the patient’s repertory. 
Thus a condition of low anxiety is 
reached and is maintained through a 
general avoidance reaction. 

As this theory stands, it contains 
an elusive but important flaw: the 
ability of something called variously 


“generalization” and “stimulus gen- 
eralization” to have two quite oppo- 
site effects, in the absence of any 
formal statements justifying such 
versatility. In the interests of good 
theory, the concept of stimulus gen- 
eralization should remain the same 
throughout, or should be qualified 
formally. If it remains the same, then 
no “‘irrelevant”’ thoughts can occur to 
the schizophrenic to reduce his anx- 
iety, because stimulus generalization 
will render all thoughts relevant and 
capable of provoking the anxious re- 
sponse. On the other hand, it is obvi- 
ous that response generalization is 
what the author is talking about 
when he speaks of ‘‘a highly general- 
ized, remote, irrelevant, tangential 
associate” (P. 324). The concept 
of response generalization, likewise, 
should remain the same throughout 
or should be qualified formally. If it 
remains the same, anxiety will not in- 
crease in the incipient stage, because 
competing responses will occur in 
sufficient number to nullify both anx- 
iety-producing thoughts and the anx- 
ious response per se. 

In the context of this theory, the 
behavioral data require an arrange- 
ment in which stimulus generaliza- 
tion is the more effective process 
when anxiety is moderate, and re- 
sponse generalization the more effec- 
tive process when anxiety is extreme. 
This can only be achieved by the pos- 
tulation of two distinct and different 
functional relationships for stimulus 
generalization and response generali- 
zation as functions of drive. 

Without formal specification of the 
conditions under which cited events 
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will occur, concepts take on animistic 
qualities and act in self-determined 
and unpredictable ways. The present 
case is analogous to a discussion of, 
say, the recall of completed and un- 
completed tasks in which it is not 
stated under what conditions uncom- 
pleted tasks will predominate and un- 
der what conditions, completed tasks. 
The investigator begins with a hy- 
pothesis that there is a tendency to 
complete the uncompleted tasks and 
that the higher the motivation level 
of the subject, the more uncompleted 
tasks will be recalled. He knows, 


however, of experiments in which 
subjects recall more completed tasks. 
In order to account for all the data he 
extends his hypothesis thus: there is 
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a tendency to complete uncompleted 
tasks which increases with increased 
motivation until a point is reached at 
which the tendency is so strong that 
completed tasks begin to predomi- 
nate in recall. This hypothesis has 
much in common with the hypothesis 
that generalization and anxiety are 
reciprocally augmenting until a point 
is reached at which generalization is 
so wide that it reduces anxiety. In 
either case, a remedy may be sought 
in further theoretical articulation. 
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A REPLY TO A COMMENT 


SARNOFF A. MEDNICK 
Institute of Personality Assessment and Research, University of California, Berkeley 


The paper under discussion (Med- 
nick, 1958) suggests that chronicity 
in schizophrenia is brought on by the 
repeated occurrence of remote associ- 
ative responses in the context of anx- 
iety provoking thoughts. These re- 
mote associates are anxiety reducing 
since they remove the anxiety pro- 
voking thoughts from awareness. 
The mechanism used to explain the 
introduction of these remote associ- 
ates is increased drive leading to in- 
creased generalization. Mr. de Mille 
(1959) makes two points: 

1. If generalization is the agent 
which elicits the remote associate 
then “‘no ‘irrelevant’ thoughts can oc- 
cur to the schizophrenic, to reduce his 
anxiety, because stimulus generaliza- 
tion will render all thoughts relevant 
and capable of provoking the anxious 
response."’ It is therefore implied 
that no drive reduction (and conse- 
quently no learning of remote re- 
sponses) could occur. 

Stimulus generalization may in- 
deed tend to “render all thoughts 
relevant,’ but not necessarily equally 
relevant. Mr. de Mille’s point is well 
taken if you assume a generalization 
gradient with zero slope. However, 
if the generalization gradient does 
show the usual drop off from its high 
point then the net effect of the pos- 
ited associative transition must be a 
reduction in drive. The amount of 
drive reduction will vary with the 
degree of associative similarity be- 
tween the original anxiety provoking 
thought and the remote associate, the 
slope of the gradient and the level of 
response to the original anxiety pro- 
voking thought. 


In addition there is a mechanism 
for the production of the remote as- 
sociate which minimizes the role of 
generalization. Under conditions of 
high drive some remote associations 
(which under conditions of low drive 
would be below the evocation thresh- 
old) may rise above the evocation 
threshold and may be emitted. These 
responses need not be related to the 
original anxiety provoking thought. 
They will, however, interfere with the 
anxiety provoking thought and be 
followed by drive reduction. 

2. A related criticism that Mr. de 
Mille offers concerns the explanation 
of the incipient phase of the illness. 
It was proposed that anxiety and 
stimulus generalization could recipro- 
cally augment each other and that 
this process could produce patholog- 
ically high levels of both anxiety and 
generalization. However, Mr. de 
Mille argues that . anxiety will 
not increase in the incipient stage be- 
cause competing responses will occur 
in sufficient number to nullify both 
anxiety-producing thoughts and the 
anxious response per se.’’ That is, the 
anxiety level will remain relatively 
low, since “competing responses will 
occur in sufficient number’ to keep 
the anxiety level from ever rising at 
all. He does not indicate the source 
of his prediction regarding the num- 
ber of competing responses that will 
occur nor how many competing re- 
sponses will be “sufficient.” 

However, from recent theoretical 
analyses of competing response situa- 
tions (Hill, 1957; Taylor, 1956), it is 
clear that appreciable numbers of 
competing remote associative re- 
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sponses will only occur at very high 
levels of drive. As Hill has indicated, 
it is very unlikely that remote associ- 
ates will intrude in great number on 
an ongoing thought process, except 
under conditions of very high drive. 
Thus, it is in turn unlikely that the 
competing remote associative re- 
sponses will occur to any important 
degree early enough to “nullify both 
anxiety-producing thoughts and the 
anxious response per se.” 

What is more likely is that the re- 
mote associates will occur in impor- 
tant numbers only after the recipro- 
cal augmentation spiral has carried 
the anxiety level to some abnormal 
level. Further, in an individual suf- 
fering his first acute breakdown, 
these avoidant associates (associates 
which function like avoidance re- 


sponses) will occur only fleetingly. 
They will be followed by momentary 
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periods of drive reduction and thus 
be reinforced. It is only repeated 
breakdowns of this nature that offer 
the conditions for learning of impor- 
tant numbers of these avoidant asso- 
ciates. It would seem that one way of 
defining degree of chronicity would 
be degree of learning of these avoid- 
ant associates. 

Mr. de Mille objects to the inter- 
changing of the terms ‘‘stimulus gen- 
eralization” and ‘‘generalization”’ in 
my paper (1958). Perhaps for the 
sake of clarity all uses of the term 
“generalization” in a section labeled 
Stimulus Generalization should be read 
‘stimulus generalization.”’ Through- 
out the remainder of this paper, all 
uses of the term “generalization” 
should be read “stimulus generaliza- 
tion and/or mediated, associative 
generalization.” 
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